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Indians.  Relative  to  affidavits  filed  in  the  Interior  Depart- 
ment in  answer  to  charges  by  M.  M.  McCanley  against  J. 
A.  Vial],  superintendent  of  Indian  attaira  for  Slontana 

Indians.  Estimate  of  appropriations  to  pay  interest  dde 
the  Seneca 

Indians.  Relative  to  the  removal  of  Chippewa,  to  the 
White  Earth  Lake  reservation 

Indians.  Relative  to  the  disposition  of  portions  of  Indian 
reservations  in  the  northern  superintendeucy , 

Indians.  Asking  an  appropriation  for  the  relief  of  the 
Kaw,  in  Kansas 

Indians.  Asking  for  an  appropriation  to  subsist  and  care 
for  the  Apache 

Indians.  Relative  to  the  claim  of  Henry  Hegwer  for  dep- 
redations committed  by  Cheyenne 

Indians.  Relative  to  the  claim  of  Christopher  Weidner 
for  depredations  committed  by  Kiowa 

Indians.  Relative  to  the  claim  of  Curtis  &  Cole  for  dep- 
redations committed  by  Chej-enne  and  Kiowa 

Indians.  Relative  to  the  claim  of  C.  W.  Denton  for  depre- 
dations committed  by,  in  Oregon 

Indians.  Relative  to  the  claim  of  Blckford  &,  Stanley  on 
account  of  depredations  committed  by  Kiowa 

Indians.  Relative  to  the  claim  of  Thomas  Hetherington 
for  deiireflations  committed  by  Clieyoune  .! 

Indians.  Relative  to  the  claim  of  Joseph  Howfeley  for  dep-  ' 
redations  committed  by  Navajo ' 

Indians.  Relative  to  the  claims  of  Lorenzo  Krouse  ct  ah  I 
for  depredations  committed  by  Oaagc ] 

Indians.  Estimate  of  axipropriatious  for  subsi.-jting  Teton  i 
and  other,  in  Montana ' 

Indians.  Estimate  of  appropriations  for  surveying  Indian 
reserves , 

Indians.  Estimate  of  appropriatious  required  to  defray  i 
certain  expenses  connected  with  the  removal  of  the  i 
0«ige.- , 

India^ns.     Relative  to  an  approi»riatiou  for  the  Pottawat-  , 
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Indians.  Relative  to  an  appropriation  to  defray  the  ex- 
penses of  the  general  council'of,  in  the  Indian  Territory.  . 

Indians.  Relative  to  an  appropriation  to  aid  the  Seuecas, 
Mixed  Senecas,  and  other  confederated  bands  of,  in  the  In- 
cian  Territory 

I^iians.  Relative  to  the  purchase  of  presents  for,  during 
the  fiscal  year  ending  June  30,  l^<71 

iadians.  Relative  to  the  claim  of  M.  Bollmard,  H.  Pappan, 
L  Marshall,  and  H.  Grigsby  for  depredations  committed 
by  Cheyenne 

Indians.  Relative  to  aid  and  encouragement  to,  on  the 
White  Earth  reservatiou,  Minnesota 

Indians.  Relative  to  the  claim  of  William  E.  Dougherty 
on  account  of  depredations  committed  by  Sioux 

Indians.  Estimate  of  expenses  of  the  removal  of  certain 
Cherokee,  from  North  Carolina 

Indians.  Relative  to  the  sale  of  certain  reservations  of 
the  ChipiM* wa,  in  Minnesota  and  Wisconsi  n 
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iDdians.  Relative  to  an  account  of  William  F.  and  G.  M. 
Dyer,  for  beef-cattle  furnisbed  tbe  Pi-Ute,  in  Nevada 

Indians.  Relative  to  tbe  claim  of  tbe  Delaware,  for  stock 
stolen  from  tbem  by  wbites . . .  T 

Indians.  Relative  to  a  reservation  made  to  Red  Bear,  cblef 
of  tbe  Cbippewa 

Indians.  Relative  to  tbe  i.^jsaauce  of  scrip  to  tbe  balf-breeds 
or  mixed-bloods  belonging  to  tbe  Cbippewa,  of  Lake 
Superior 

Indians.  Relative  to  tbe  tbird  article  of  tbe  treaty  of  Au- 
gust 13, 1868,  witb  tbo  Nez  Perc^ 

Indians.  Relative  to  tbe  condition  of  certain,  known  as 
Pottawatomies 

Indians.  Relative  to  an  appropriation  to  pay  twelve  Win- 
nebago Indians 

Indians.  Relative  to  tbe  extension  of  tbe  Round  Valley 
Indian  reservation  in  tbe  State  of  California 

Indians.  Relative  to  tbe  claim  of  Dakota  Territory  for 
pay,  &c.,  of  troops  in  the  Indian  war  of  1862 \ 

Indians.  Relative  to  an  appropriation  required  to  restore 
to  tbe  Creek  orpbans  of  1832  certain  funds  due  tbem 

Indians.  Relative  to  article  sixteen  of  tbe  treaty  of  July 
19, 1866,  witb  tbe  Cherokee  Nation  of 

Indians.  Relative  to  tbe  claim  of  tbe  Chickasaw  Nation 
for  interest  due  on  certain  State  stocks  belonging  to  tbe 
Chickasaw  Nation  fund 

Indians.  Relative  to  appropriations  for  land  ceded  by  the 
Quapaw,  to  tbe  United  States 

Indians.  Relative  to  an  appropriation  to  meet  expenses 
incurred  in  the  investigation  of  Indian  bounty -frauds 

Indians..  Message  of  tbe  President  relative  to" tbe  recent 
difficulties  in  the  Cherokee  country 

Indians.  Relative  to  the  purchase  and  improvement  of 
the  Nez  Perc^  Indian  reservation  in  Idaho 

Indians.  Papers  pertaining  to  tbe  investigation  of  the 
Montana  Indian  war  claims 

Indians.  Report  of  tbe  Commissioner  of  Indian  Affairs 
relative  to  the  disposition  of  the  school-property  of  tbe 
Ottawa,  in  Kansas 

Inhabitants.  Letter  from  the  Secretary  of  the  Interior 
transmitting  a  statement  of  the  number  of,  in  each  State 
and  Territory,  and  of  those  denied  the  right  to  vote 

Insane.  Annual  report  of  tbe  boanl  of  visitors  of  the  Gov- 
ernment Hospital  for  the 

Interior.    Annual  report  of  the  Secretary  of  the 


Papers  accompanying  the  above. 

Report  of  the  Commissioner  of  tbe  General  Land-Oflftce.. 

Report  of  tbe  Commissioner  of  Pensions 

Report  of  the  Commissioner  of  Indian  Affairs 

Report  of  the  Architect  of  tbe  Capitol  Extension 

Report  of  the  Columbia  Institution  for  tbe  Deaf  and 
Dumb 

Report  of  the  Columbia  Hospital  for  Women 

Report  of  tbe  board  of  trustees  of  the  Reform  School  of 
the  District  of  Columbia 

Report  of  tbe  warden  of  the  Uniteil  States  jail 

Report  of  the  board  of  Metropolitan  Police 

Report  of  the  board  of  visitors  of  tbe  Government  Hos- 
pital for  tbe  Insane 

Interior,  Secretary  of  tbe.  Transmits  a  table  of  the  num- 
ber of  inhabitants  in  each  State  and  Territory,  and  of 

those  denied  the  right  to  vote 
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Inti^rior.  Secretary  of  the.  TraDAinit'S  an  estimate  of  au 
appropriation  of  $185,000  for  subsisting  the  Navajo  In- 
dians in  New  Mexico  up  to  June  30,  1873 

Interior,  Secretary  of  the.  Communicates  relative  to  an 
appropriation  for  parchasiug  supplies  for  the  Indians  of 
the  Milk  Kiver  agency 

Interior,  Secretary  of  the.  Communicates  relative  to  the 
coDdltion  of  the  Indians  of  the  Fort  BerthoUl  agency  in 
Dakota,  with  an  estimate  of  an  appropriation  of  $40,000 
for  the  support  of  certain  Indians 

iDterior,  Secretary  of  the.  Conmiunicates  relative  to  an 
appropriation  for  schools  and  school-buildings  for  the 
benefit  of  the  Sacs  and  Foxes  and  the  Iowa  Indians  in 
Ncbi-aska 

Interior,  Secretarj'  of  the.  Communicates  relative  to  the 
disbursing  agent  of  the  appropriation  for  the  ninth 
cen»n^  

Interior,  Secretary  of  the.  Asks  an  appropriation  for 
subsisting  the  Aj^ache  Indians  of  Arizona  and  New 
Mexico 

Interior,  Secretary  of  the.  Transmits  map  showing  land- 
grants  to  railroad  companies,  &c 

Interior,  Secretary  of  the.  Transmits  estimates  of  appro- 
priations for  surveying  the  public  lands  to  supply  deti- 
cieueiea  for  1870  and  1871 

Interior,  Secretary  of  the.  Transmits  an  estimate  of  an 
appropriation  of  §3,503.65  on  account  of  expenses  by  the 
special  agent  of  the  Eastern  or  North  Carolina  Chero- 
kees 

Interior,  Secretary  of  the.  Asks  for  an  appropriation  of 
$':*,400  to  iirovide  school  facilities  for  the  Pawnee  tribe  of 
Indians 

Interior,  Secretary  of  the.  Transmits  an  estimate  of 
an  appropriation  required  for  the  Indian  service 
at  the  Choctaw  and  Chickasaw  agency,  Indian  Terri- 
tory   

Interior,  Secretary  of  tlie.  Transmits  an  estimate  of  an 
appropriation  to  reimburse  the  Subsistence  Department 
for  supplies  furnished  Indians  by  Array  officers 

Interior,  Secretary  of  the.  Communicates  relative  to  the 
act  of  Jnly  15,  1870,  making  appropriations  for  the  In- 
dian Department 

Interior.  Secretary  of  the.  Relative  to  the  construction  of 
a  jail  for  the  District  of  Columbia 

Interior,  8<»cretarj''  of  the.  Relative  to  the  agricultural 
college  land-scrip 

Interior,  Secretary  of  the.  Estimates  of  appropriations  for 
the  surveying  service  to  supply  deficiencies  for  the  years 
1-CO,  1H71,  and  1872 

Interior,  Secretary  of  the.  Relative  to  certain  lands  in 
Kansas  belonging  to  the  Black'  Bub  band  of  Shawnee 
Indians 

Interior,  Secretary  of  the.  Relative  to  the  selections 
of  land  made  for  the  members  of  the  Shawnee  In- 
dians, &c 

Interior,  Secretary  of  the.  Asking  an  appropricition  for 
the  erection  of  buildings  on  the  reservation  of  the  Semi- 
nole Indians 

Interior,  Secretary  of  the.  Relati  ve  to  the  present  condi  tiou 
of  the  Ka w  Indians 

Interior,  Secretary  of  the.  Estimate  of  appropriation  for 
the  benefit  of  the  Winneha^jo  Indians 

Interior,  Secretary  of  the.  Relative  to  the  removal  of  the 
Pension-Office  to  the  Seaton  House 
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Interior,  Secretary  of  the.  Relative  to  the  act  making  ap- 
propriatious  for  the  erection  of  peuiteutiaries  in  certain 
Territories 

Interior,  Secretarj'^  of  the.  Relative  to  the  claim  of  T.  R. 
Curtis 

Interior,  Secretary  of  the.  Relative  to  affidavits  tiled  in  his 
Department  in  answer  to  charges  made  by  M.  M.  McCauley 
against  J.  A.  Viall,  Superiuteudent  of  Indian  aftairs  for 
Montana 

Interior,  Secretary  of  the.  Estimate  of  appropriations  to 
pay  interest  dne  Seneca  Indians 

Interior,  Secretary  of  the.  Relative  to  the  removal  of  Chip- 
pewa Indians  to  the  reservation  provided  for  tbem  near 
White  Earth  Lake... 

Interior,  Secretary  of  the.  Relative  to  the  disposition  of 
portions  of  Indian  reservations,  in  the  northern  snperin- 
tendency 

Interior,  Secretary  of  the.  Asking  for  an  appropriation  for 
the  relief  of  the  Kaw  Indians  in  Kansas 

Interior,  Secretary  of  the.  Asking  for  an  appropriation  re- 
quired to  subsist  and  care  for  the  Apache  Indians 

Interior,  Secretary  of  the.  Relative  to  the  claim  of  Curtis 
&  Cole,  for  depredations  committed  by  Cheyenne  and 
Kiowa  Indians 

Interior,  Secretary  of  the.  Relative  to  the  claim  of  C.  W. 
Denton,  for  depredations  committed  by  Indians  in  Ore- 
gon     

Interior,  Secretary  of  the.  Relative  to  the  claim  of  Bick- 
ford  and  Stanley,  on  account  of  depredations  com- 
mitted by  Kiowa  Indians 

Interior,  Secretary  of  the.  Relative  to  the  claim  of  Thomas 
Heatherington,  for  depredations  committed  by  Cheyenne 
Indians 

Interior,  Secretary  of  the.  Relative  to  the  claim  of  Joseph 
Howsley,  for  depredations  conmiitted  by  Navajo  Indians. 

Interior,  Secretary  of  the.  Relative  to  the  claims  of  Henry 
Hegwer,  fordepredations  committed  by  Cheyenne  Indians. 

Interior,  Secretary  of  the.  Relative  to  the  claim  of  Chris- 
topher Weidner,  for  depredations  committed  by  Kiowa 
Indians  

Interior,  Secretary  of  the.  Relative  to  the  claims  of  Lorenzo 
Krouse  et  al,  for  depredations  committed  by  Osage  In- 
dians   

Interior,  Secretary  of  the.  Estimate  of  appropriation  for 
surveying  Indian  reserves 

Int^iHor,  Secretary  of  the.  Estimate  of  appropriations  for 
subsisting  Teton  and  other  bauds  of  SiouK  Indians  in 
Montana 

Interior,  Secretary  of  the.  Asking  authority  to  employ  ad- 
ditional clerks  in  his  office 

Interior,  Si'cretary  of  the.  Estimates  of  appropriations  rc- 
(piired  for  clerical  hire  in  surveying  districts 

Interior,  Secretary  of  the.  Asking  an  appropriation  for  ex- 
penses of  survey  of  Cherokee  strip  adjoining  Kansas 

Interior,  Secretary  of  the.  Relative  to  the  claims  of  H. 
Papi>an  et  al.,  for  depredations  committed  by  Cheyenne 
Indians '. 

Interior,  Secretary  of  the.  Relative  to  non-payment  of  the 
salary  of  the  secret^iry  of  New  Mexico 

Interior,  Secretary  of  tlie.  Estimate  of  appropriations  for 
the  survey  of  the  northern  boundary  of  Nebraaka 

Interior,  Secretary  of  the.  Relative  to  aid  and  encourage- 
ment to  Indians  on  the  White  Earth  reservation 

Interior.  Secretary  of  the.  Relative  to  the  claim  of  William 
E.  Dougherty,  on  account  of  depredations  alleged  to 
have  been  committed  by  Sioux  Indians 
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ioterior,  Secretary  of  the.  Estimate  of  appropriation  to 
defray  certain  expenses  connected  with  the  removed  of 
the  Osage  Indians 

iDterior,  Secretary  of  the.  Relative  to  an  appropriation  for 
the  Pottawatomie  Indians 

Intmor,  Secretary  of  the.  Estimate  of  appropriation  for 
settlement,  sabsistence,  and  support  of  the  Osage  Indians. 

Interior,  Secretary  of  the.  Relative  t-o  holding  a  court  for 
the  western  district  of  Arkansas  at  Okmulgee  once  in  each 
year  , 


Ioterior,  Secretary  of  the.  Relative  to  a  deficiency  in  the 
appropriation  for  contingent  expenses  of  the  General 
I^Dd-Office  for  the  fiscal  year  ending  June  30, 1871 

Interior,  Secretary  of  the.  Esti mate  of  expenses  of  removal 
of  certain  Cherokee  Indians  from  North  Carolina 

Interior,  Secretary  of  the.  Relative  to  an  appropriation  to 
defray  the  expenses  of  the  general  council  of  Indians  in 
thelndian  Territory 

Interior,  Secretary  of  the.  Relative  to  the  sale  of  certain 
reservations  of  the  Chippewa  ludians  in  Minnesota  and 
Wisconsia   

Interior.  Secretary  of  the.  Relative  to  an  account  of  Wil- 
liam F.  and  6.  M.  Dyer  for  beef-cattle  furnished  the  Pi- 
Ute  Indians  in  Nevada  during  winter  of  1861-'62 

Interior,  Secretary  of  the.  Relative  to  an  appropriation  to 
C.  W.  Seaton  for  the  use  of  a  patent  for  the  compilation  of 
the  statistics  of  age  and  sex 

Interior,  Secretary  of  the.  Transmits  the  disapproval,  by 
Commissioner  of  the  General  Land-Office,  of  the  private 
land-claim  of  William  Weeks,  of  New  Orleans 

Interior,  Secretary  of  the.  Relative  to  the  claim  of  the 
Delaware  Indians  for  stock  stolen  from  them 

Interior,  Secretary  of  the.  Relative  to  an  appropriation  for 
ninreyiog  public  lands  in  Oregon 

Interior,  Secretary  of  the.  Asking  an  additional  appropri- 
ation for  the  expenses  of  the  ninth  census 

Interior,  Secretary  of  the.  Relative  to  an  appropriation  to 
aid  the  Senecas,  Mixed  Senecas,  and  other  confederated 
bands  of  Indians  in  the  Indian  Territory 

Interior,  Secretary  of  the.  Relative  to  a  reservation  made 
to  Red  Bear,  chief  of  the  Chippewa  Indians 

Interior,  Secretary  of  the.  Relative  to  an  appropriation  re- 
quired for  the  surveying  service  during  the  fiscal  years 
ending  June  30, 1869  and  1872 

Interior,  Secretary  of  the.  Relative  to  the  issuance  of  scrip  to 
the  half-breeds  or  mixed-bloods  belonging  to  the  Chippe- 
waa  of  Lake  Superior 

Interior,  Secretary  of  the.  Transmitting  copies  of  tele- 
grams addressed  to  the  President  from  San  Francisco 
coDceming  Yerba  Buena,  or  Goat  Island 

iHerior,  Secretary  of  the.  Relative  to  the  condition  of  the 
iababitants  of  Alaska  who  resided  there  prior  to  the  date 

flCour  acquisition  of  that  Territory 

^toior.  Secretary  of  the.  Relativeto  tbethird  article  of  the 
t?aty  of  August  13, 1868,  with  the  Nez  Perc<^  Indians 

lolerior.  Secretary  of  the.  Relative  to  the  condition  of  cer- 
tain Indians,  known  as  Pottawatomies 

interior.  Secretary  of  the.  Relative  to  an  appropriation  re- 
qnired  to  pay  twelve  Winnebago  Indians 

toterior.  Secretary  of  the.  Relative  to  an  appropriation  for 
the  expenses  of  continuing  the  geological  survey  of  the 
Territories  during  the  ensuing  fiscal  year 

Interior,  Secretary  of  the.  Relative  to  the  extension  of  the 
Indian  reservation  known  as  the  Round  Valley  Indian 
reservation,  in  the  State  of  California 
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Interior,  Secretary  of  the.  Relative  to  an  appropriation  to 
carry  into  effect  the  act  of  February  24,  1871,  for  the  ex- 
penses of  survey,  appraisment,  and  other  contingent 
expenses  attendant  upon  the  sale  of  useless  military  res- 
ervations  

Interior,  Secretary  of  the.  Relative  to  an  appropriation 
required  for  rncords,  &c.,  in  the  office  of  the  recorder  of 
deeds  for  the  District  of  Calumbia. 

Interior,  Secretary  of  the.  Relative  to  the  third  section  of 
the  act  of  May  17,1856,  admitting  parol  evidence  to  estab- 
lish claims  for  bounty-land  warrants 

Interior,  Secretary  of  the.  Relative  to  Beaver  Lake,  iu  the 
county  of  Newton,  State  of  Indiana 

Interior,  Secretary  of  the.  Relative  to  an  appropriation 
required  to  restore  to  the  Creek  orphans  of  1832  certain 
funds  to  which  they  are  entitled  under  treaty  of  March 
24,  1832 

Interior,  Secretary  of  the.  Relative  to  an  appropriation  of 
$30,000  for  purchasing  a  site  for  the  Columbia  Hospital 
for  Women 

Interior,  Secretary  of  the.  Relati  ve  to  the  sixteenth  article 
of  the  treaty  of  the  19th  of  July,  1866,  with  the  Chero- 
kee Nation  of  Indians 

Interior,  Secretary  of  the.  lielative  to  the  claim  of  the 
Chickasaw  Nation  for  interest  due  on  certain  State  stocks 
belonging  to  the  Chickasaw  Nation  fund 

Interior,  Secretary  of  the.  Relative  to  appropriations  for 
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New  Mexico  on  the,  of  Jnafi  Carlos  Sautisteval  et  nl 

Private  land-claim.    Papers  in  the,  of  William  Marvin 

Professors.    Relative  to  the  pay  of,  in  the  Military  Academy . 

Pnblic  buildings.  Relative  to  the  erection  of  a  public 
Imilding  at  Oshkosh,  Wiscousin 
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Public  l)uildiDff8.  Relative  to  the  erection  of  a  public 
building  at  Fall  River,  Massachusetts 

Public  buildings.    Relative  to  an  additional  appropriation 

'  for  the  repair  of  the  Government  building  at  the  corner 
of  F  and  Seventeenth  street* 

Public  buildings.  Relative  to  a  post-office  building  at 
North  Providence,  Rhode  Island 

Public  buildings.  Relative  to  a  site  for  the  erection  of,  at 
Cincinnati,  Ohio 

Public  property.  Letter  from  the  Secretary  of  State  trans- 
mitting inventory  of  the,  in  the  pnblic  buildings  and 
grouuds  of  the  District  of  Columbia 

Piujlic  property.  Letter  from  the  Commissioner  of  Agri- 
culture relative  to,  in  the  pnblic  buildings  and  grounds.. 

Public  property.  Letter  from  the  Postmaster  General 
transmitting  inventory  of,  in  the  Post-Office  Department. 

Public  property.  Letter  from  the  Secretary  of  War  relati  ve 
to,  sold  by  the  War  Department  since  July  1,  1865 

Public  property.  Letter  from  the  Secretary  of  War  relat- 
ing to  the  same  subject  as  above 

Public  property.  Letter  from  the  Secretary  of  the  Navy 
relative  to  the  sales  of,  by  any  officer  of  the  Navy  Depart- 
ment since  June  30,  1865 

Public  property.  Letter  from  the  SecrAary  of  the  Treas- 
ury relative  to  money  paid  into  the  Treasury  by  the  War 
Department  for  sales  of 


Q. 


Quartermaster's  Department, 
ploy^s  of  the 


Relative  to  officers  and  em- 


Railroads.  Letter  from  the  Secretary  of  the  Interior  trans- 
mitting a  map  showing  land  grants  to,  &c 

Raymond,  Professor.    Report  of,  on  mining  statistics 

Recorder  of  deeds.  Relative  to  an  appropriation  for  records 
in  the  office  of  the,  of  the  District  of  Columbia 

Receipts  and  expenditures,  general,  of  1869.  Report  of  the 
Treasurer  of  the  United  States  of  the 

Receipts  and  expenditures  of  1867.  Letter  from  the  Sec- 
retary of  the  Treasury  transmitting  statement  of 

Receipts  and  expenditures  of  1868.  Letter  from  the  Secre- 
tary of  the  Treasury  transmitting  statement  of 

Receipts  and  expeinlitures  of  1869.  Letter  from  the  Secre- 
tary of  the  Treasury  transmitting  statement  of 

Reeve,  ex-Colonel  J.  V.  D.    Relative  to  the  case  of 

Reform  School.  Annual  report  of  the  board  of  trustees  of 
the,  of  the  District  of  Columbia 

Refugees,  Freedmen,  and  Abandoned  Lands.  Letter  from 
the  Secretary  of  War  relative  to 

Register  of  the  Treasury.    Annual  report  of  the 

Revenue  and  marine  steamers.    Relative  to,  on  the  lakes. 

Rhode  Island.  Relative  to  a  light  on  Bullock's  Point,  Prov- 
idence River 

Rhode  Island.  Relative  to  a  post-office  building  at  North 
Providence 

Rivers  and  harbors.  Relative  to  appropriations  for  certain 
public  works  on 

Rivers  and  harbors.  Relative  to  the  harbor  of  Wareham, 
Massachusetts 

Rivers  and  harbors.  Relative  to  the  channels  leading  to 
harlHU*  of  Baltimore 

Rivers  and  harbors.  Relative  to  the  harbor  of  Duxbnry, 
Massachusetts 
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Rirers  and  harbors.  Relative  to  the  improvement  of  the 
Oswego  River 

Bivers  and  harbors.  Relative  to  the  examination,  survey, 
and  estimates  for  the  improvement  of  the  Tennessee 
River  

Rivers  and  harbors.  Relative  to  the  improvement  of  the 
Patapsco  River 

Rivers  and  harbors.  Relative  to  the  survey  of  the  Cnivre 
River  

Rivers  and  harboi-s.  Relative  to  the  improvement  of  the 
harbors  of  Sandusky,  Ashtabula,  and  Waukegan 

Rivers  and  harbors.  Relative  to  appropriations  for  im- 
provements of  the  northern  and  northwestern  lakes 

Rivers  and  harbors.  Relative  to  the  survey  of,  of  Long 
Island  Sound 

Rivers  and  harbors.  Relative  to  the  improvement  of  New 
Haven  Harbor  and  Housatonic  River,  Connecticut 

Rivera  and  harbors.  Relative  to  the  improvement  of  the 
Connecticut  River 

Rivers  and  harbors.  Relative  to  the  improvement  of  the 
month  of  the  Mississippi  River 

Riven  and  harbors.  Relative  to  a  survey  of  the  Monosga- 
hela  River 

Rivers  and  harbors.  Relative  to  the  survey  of  the  dam  in 
the  Ohio  River  near  the  month  of  the  Cumberland  River  . 

Rivers  and  harbors.  Relative  to  the  improvement  of  the 
Wisconsin  River 

Rivers  and  harbors.  Relative  to  removing  obstructions  in 
the  Missouri  River 

Rivers  and  harbors.  Copy  of  the  report  of  the  arbitrators 
for  the  improvement  of  water  communication  between 
the  Mississippi  River  and  Lake  Michigan 

Rivers  and  harbors.  Relative  to  the  contract  with  Corne- 
lias Daly  for  dredging  the  harbor  of  Ogdensburg,  New 
York 

Rivers  and  harbors.  Relative  to  establishing  a  light  to 
mark  the  shoals  known  as  **  Wood's  End  Bar/'  Province- 
town,  Massachusetts 

Rivers  and  harbors.  Relative  to  the  bay  and  harbor  of 
Pensacola 

Rivers  and  harbors.  Relative  to  the  navigation  of  the 
Delaware  River 

Rivers  and  harbors.  Relative  to  the  present  condition  of 
the  Mississippi  River  between  Alton  and  Saint  Louis 

Rivers  and  harbors.  Relative  to  the  harbor  at  Mobile, 
Alabama 

Rivers  and  harbors.  Relative  to  the  improvement  of  Mo- 
bile Harbor,  Alabama 

Rivers  and  harbors.  Relative  to  the  need  of  further  im- 
provements in  the  harbor  of  Black  River,  Ohio 

Rivers  and  harbors.  Relative  to  the  Ai)alachicola  and 
Chattahoochee  Rivers 

Bivers  and  harbors.  Relative  to  the  cost  of  removing  ob- 
stmctious  in  the  East  Chester  Creek 

Rivers  and  harbors.  Relative  to  the  Coosa  and  Tennessee 
Rivers 

Rivers  and  harbors.  Relative  to  the  improvement  of  the 
Connecticut  River  below  Hartford 

Rivers  and  harbors.  Relative  to  the  survey  of  certain 
rivers  in  the  Southern  States 

Rivers  and  harbors.  Relative  to  the  Chippewa  River,  Wis- 
consin   

Rivers  and  harbors.  Relative  to  the  improvement  of  £d- 
gartown  Harbor,  Massachusetts 
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Bivers  and  harbors.  Relative  to  tbe  BurveyB  ordered  by 
Congress,  with  a  view  to  connecting  tbe  waters  of  the 
Tennessee  River  and  Atlantic  Ocean 

Ronmania.  Message  of  tbe  President  relative  to  tbe  perse- 
cution of  the  Jews  in 


VoL    Part.     No.     Page. 


S. 

Salt  Lake.  Letter  from  tbe  Secretary  of  War  relative  to 
the  carriage  and  freight  to,  by  tbe  Colorado  River 

San  Francisco.    Tonnage  to  and  from 

Santisteval,  Juan  Carlos,  et  aL    Private  land  claim  of 

Scott,  Brevet  Lieutenant  General  Winfield.  Statue  to  the 
memory  of 

Seamen.  Letter  from  tbe  Secretary  of  State  transmitting 
returns  of  relief  and  protection  to  American,  during  tbe 
year  ending  September  30, 1871 

Seamen.  Bill  to  regulate  marine  hospital  charges  for  sick 
or  disabled  foreign 

Seaton,  C.  W.    Appropriation  for,  for  use  of  a  patent 

Sbip'Canal.  Relative  to  a,  between  Chesapeake  and  Dela- 
ware Bays 

Signal  stations.  Letter  from  the  Secretary  of  War  relative 
to  tbe  establishment  of I 

State,  Secretary  of.  Letter  from  tbe,  relative  to  an  appro-  ' 
priation  for  tbe  service  of  tbe  foreign  claims  commis-  | 
■ion ; 

State,  Secretary  of.  Letter  from  the,  transmitting  returns  ! 
of  relief  and'  protection  of  American  seamen  during  tbe  i 
year  ending  September  :?0, 1871 1 

State,  S(!cretary  of.  Letter  from  the,  transmitting  a  state-  ! 
meut  of  the  payments  made  from  tbe  contingent  fund,  &c.\ 

State,  Secretary  of.    Letter  from  the,  transmitting  inven-  ! 
tory  of  public  i^roperty  in  tbe  public  buildings  and 
grounds  of  tbe  District  of  Columbia , 

State,  Secretary  of.  Transmits  a  list  of  employ^  in  his  De- 
partment during  the  year  1871 

State,  Secretary  of.  Relative  to  an  appropriation  for  tbe 
work  on  tbe  new  State  Department 

State,  Secretary  of.  Report  of  the,  on  the  commercial  re- 
lations of  the  United  States  for  the  year  1871 

Storms.  Letter  from  the  Secretary  of  War  relative  to  the 
expenses  of  the  observation  and  report  of,  by  telegraph  > 
and  signal i      10 

Subsistence  Department.  Letter  from  the  Secretary  of  | 
War  relative  to  the  number  of  enlisted  men  on  extra  < 
duty,  and  of  civilian  employes  in  the i      12 

Subsistence  Department.  Estimate  of  appropriations  to 
reimburse  tbe,  for  Indian  supplies 

Surveying  service.  Letter  from  the  Secretary  of  tbe  In- 
terior relative  to  an  appropriation  for  tbe,  during  tbe 
fiscal  yeai-s  ending  June  30, 1869,  and  1872 

Sutherland,  Robert.  Petition  of,  for  pay  for  certain  mili- 
tary services , 

Soldiers.  Letter  from  the  Secretary  of  War  relative  to, 
discharged  for  minority , 

Soldiers.  Letter  from  the  Secretary  of  War  relative  to 
clothing  issued  to  disabled,  at  tbe  national  asylums 

Solicitor  of  tbe  Treasury.    Annual  report  of  the 

Southern  States.  Message  of  tbe  President  relative  to  law- 
lessness in  tV-» 

State  L)/|».iL'iuient.  Letter  from  the  Secretary  of  State 
transmitting  a  statement  of  tlie  payments  made  from 
the  contingent  fund  of  the 

State  Department.  Message  of  the  President  relative  to 
the  preservation  of  the  records  in  tbe 
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State  Departinent.    Letterfrom  the  Secretary  of  State  rola-  | 
tiTe  to  an  appropriation  for  the  work  on  the  new 10 


Teamsters.  Letter  from  the  Secretary  of  War  rehitive  to 
the  status  of,  in  the  quartermaster's  service 

Tenitoriee.  Relative  to  the  act  of  January  22, 1867,  making 
appropriations  for  peniteutiai'ies  in  certain , 

Territories.  Relative  to  an  anpropriation  for  the  expenses 
of  continuing  the  geological  survey  of  the •■ 

Texas.  Relative  to  money  appropriated  for  the  State  of, 
under  the  acts  of  March  3, 1859,  and  June  21 ,  1860 

Texas.  Statement  of  the  expenditures  for  construction 
and  repairs  of  buildings  at  each  of  the  forts  and  military 
poetein 

T«fxas.  Report  concerning  the  history  and  character  of 
certain  claims  of  the  State  of 

Texas.  Relative  to  the  political  complexion  of  affairs  on 
the  frontier  of I 

Tonnage.    Letter  from  the  collector  of  customs  at  San  j 
Francisco  relative  to,  to  and  from  San  Francisco 

Trade  and  tonnage.    Relative  to,  for  the  year  1870,  with 
the   west   coast  of    Mexico,    Central  America,   South  i 
America,  Sandwich  Islands,  &c I 

Treasurer  of  the  United  States.    Annual  report  of  the i 

Treasurer  of  the  United  States.  Transmits  general  state- 
ment of  receipts  and  expenditures  for  year  1869 

Treasurer  of  the  United  States.  Report  of  the  Committee 
on  Expenditures  in  the  Treasury  Department  on  the  con- 
dition, &.C.,  of  the  office  of  the , 

Treasurer  of  the  United  States.  Letter  from  the  Secretary 
of  the  Treasury  transmitting  draught  of  bill  for  the  re- 
lief of  the 

Treasurer  of  the  United  States.  Report  of  the,  for  third 
and  fourth  quarters,  1869,  and  for  first  and  second 
quarters,  1870 , 

Treasury  Department.  Letter  from  the  Secretary  of  the 
Treasury  transmitting  statement  of  the  contingent  ex- 
penses of  the  , 

Treasury,  Secretary  of  the.    Annual  report  of  the 


Papers  accompanying  the  above. 


Report  of  the  Commissioner  of  Internal  Revenue 

Report  of  the  Comptroller  of  the  Currency 

Report  of  the  First  Comptroller  of  the  Treasury 

Report  of  the  Second  Comptroller  of  the  Treasury 

Report  of  the  Commissioner  of  Customs 

Report  of  the  First  Audit.or 

Report  of  the  Second  Auditor 

Report  of  the  Third  Auditor 

Report  of  the  Fourth  Auditor 

Report  of  the  Fifth  Auditor 

Report  of  the  Sixth  Auditor 

Report  of  the  Treasurer  of  the  United  States 

Report  of  the  Register  of  the  Treasury 

Report  of  the  SoUoitor  of  the  Treasury 

Report  of  the  Supervising  Architect  of  the  Treasury  .. 

Report  of  the  Bureau  of  Statistics 

Report  of  the  Director  of  the  Mint 

Report  of  the  Commissioner  of  Indian  Affairs,  showing 
tlie  present  indebtedness  of  the  United  States  to  In- 
dian tribes 

Report  of  the  Superintendent  of  the  United  States 
Coast  Survey 

Report  of  the  Light-House  Board 
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Treasury,  Secretary  of  the.  Transmits  estimates  of  appro- 
priations for  fiscal  year  ending  June  30, 1873 

Index  of  the  above 

Treasury,  Secretary  of  the.  Transmits  statement  of  re- 
ceipts and  expenditures  for  the  year  1867 

Treasury,  Secretary  of  the.  Tiausraits  statement  of  re- 
ceipts and  expenditures  for  year  1868 

Treasury,  Secretary  of  the.  Transmits  statement  of  re- 
ceipts and  expenditures  for  year  1869 

Treasury,  Secretary  of  the.  Transmits  draucht  of  bill  en- 
titled ^' A  bill  in  aid  of  the  laws  requiring  the  delivery  of 
manifests  in  certain  cases'' 

Treasury,  Secretary  of  the.  Communicates  relative  to 
balances  of  appropriations  unexpended  on  the  30th  June, 
1871,  the  amounts  appropriated  for  the  fiscal  year  ending 
June  30, 1872,  and  the  net  expenditures  for  the  quarter 
ending  September  30, 1871 

Treaaury,  Secretary  of  the.  Transmits  copy  of  report  of 
the  special  a^ent  in  charge  of  the  fur-seal  fisheries  at  the 
islands  of  Saint  Paul  and  Saint  George,  Alaska 

Treasury,  Secretary  of  the.  Communicates  relative  to 
banks  in  the  city  of  New  York,  concerned  or  interested 
in  promoting  an  artificial  scarcity  of  monej' 

Treasury,  Secretary  of  the.  Communicates  relative  to  the 
amount  redeemed  of  the  twenty  millions  five-twenty 
bonds 

Treasury,  Secretary  of  the.    Transmits  estimates  of  defi- 
ciencies in  appropriations  required  to  complete  the  ser-  | 
vice  of  the  fiscal  year  ending  June  30, 1872,  and  prior 
yean 

Treasury,  Secretary  of  the.  Transmits  draught  of  a  para- 
graph in  relation  to  the  expenses  of  national  loans 

Treasury,  Secretary  of  the.  Transmits  two  petitions  pray- 
ing for  relief  in  consequence  of  the  loss  of  certain  United 
States  notes  destroyed  by  fire  in  Chicago 

Treasury,  Secretary  of  the.  Transmits  answer  to  resolu- 
tion of  December  18, 1871,  relative  to  the  suspension  or 
mustering  out  of  Brigadier  General  George  W.  Balloch  . . 

Treasury,  Secretary  of  the.  Communicates  relative  to  the 
number  of  persons  employed  and  compensation  paid  in 
the  collection  of  customs  during  the  fiscal  year  ending 
June  30, 1871,  in  the  United  States,  &c 

Treasury,  Secretary  of  the.  Transmits  an  estimate  of  the 
number  of  pounds  of  paper  that  will  be  required  to  re- 
place the  present  national-bank  circulation,  &c 

Treasury,  Secretary  of  the.  Transmits  answer  to  a  resolu- 
tion of  April  18, 1871,  relating  to  any  appropriation  out  of 
which  mail  contractors  may  be  paid  for  service  in  the 
late  insurgent  States  prior  to  May  31, 1861 

Treasury,  Secretary  of  the.  Relative  to  the  erection  of  a 
public  building  at  Oshkosh,  Winconsin 

Treasury,  Secretary  of  the.  Relative  to  an  allowance  for 
compensation  to  the  late  deputy  collector  uf  customs  at 
the  port  of  Ounalaska - 

Treasury,  Secretary  of  the.  Relative  to  the  arts  and  man- 
ufactures not  produced  in  the  United  States 

Treasury,  Secretary  of  the.  Relative  to  the  erection  of  a 
pubhc  building  at  Fall  River,  Massachusetts 

Treasury,  Secretary  of  the.  Relative  *)  a  deficiency  in  the 
appropriation  for  the  current  fiscal  year  on  account  of 
tbe  expenses  of  beacons  and  buoys 

Treasury-,  Secretary  of  the.  Transmitting  drausht  of  a  bill 
relating  to  trade  by  sea  on  the  northeastern  frontier 


Treasury,  Secretary  of  the.    Relative  to  establishing  a  light  ! 
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Tnuarjj  Secretary  of  the.  TransmittiDg  statement  of 
itatistice  pertaiuiog  to  Bteam-veesels  npon  the  different 
witen  of  the  United  States  daring  the  years  1868,  1869, 
1870,  and  IWl • ) 

Treasnry,  Secretary  of  the.  Relative  to  the  amounts  paid 
to  officers  of  internal  revenue  as  salaries,  traveling  or 
contingent  expenses,  fees,  and  moieties  for  the  twelve 
months  next  preceding  the  Ist  of  March,  1869,  and  Ist  of 
December,  1871 

Treasary,  Secretary  of  the.  Relative  to  trade  and  tonnage 
for  the  year  1870  with  the  west  coast  of  Mexico,  Central 
America,  South  America,  Sandwich  Islands,  &c 

Treasury,  Secretary  of  the.  Relative  to  the  case  of  the 
acting  secretary  of  the  Territory  of  Idaho 

TTessniy,  Secretary  of  the.  Transmits  lists  of  the  names 
and  compensation  of  the  employes  in  his  Department 
during  year  1871 

Treasury,  Secretary  of  the.  Transmits  the  memorial  of  the 
mayor  and  city  council  of  the  city  of  Pensacola  relative 
to  PoDsacola  Bay  and  Harbor 

Treasnry,  Secretary  of  the.  Relative  to  a  light-house  on 
Bollock's  Point,  Providence  River,  Rhode  Island 

Treasnry,  Secretary  of  the.  Transmits  draught  of  a  bill  to 
proTide  for  the  registration  of  foreign-built  vessels 

Treasury.  Secretary  of  the.  Relative  to  the  navigation  of 
the  Delaware  River 

Treasnry,  Secretary  of  the.  Transmits  letter  from  the  col- 
lector of  customs  at  San  Francisco 
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Wir,  Secretary  of.  Kelative  to  the  harbor  of  Warehani) 
Masflachosetts  

WftT,  Secretary  of.  Relative  to  the  suspension  or  muster- 
oat  of  General  George  W.  Balloch 

War,  Secretary  of.  Relative  to  George  W.  Balloch,  late 
disborsing  officer  of  the  Bureau  of  Refugees,  &g 

War,  Secretary  of.  Asking  for  an  appropriation  for  a 
statae  of  Brevet  Lieutenant  General  Winfield  Scott 

War,  Secretary  of.  Transmits  the  case  of  ex-Colonel  J.  V. 
D.  Keeve 

War,  Secretary  of.  Relative  to  the  tihannels  leading  to  the 
harbor  of  Baltimore 

War,  Secretary  of.  Relative  to  the  harbor  of  Duxbury, 
Massachusetts   a 

War,  Secretary  of.  Relative  to  the  improvement  of  the 
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War,  Secretary  of.  Relative  to  sale  of  arms  and  ordnance 
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War,  Secretary  of.  Relative  to  the  loss  of  Government 
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War,  Secretary  of.  Relative  to  the  Louisville  and  Port- 
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War,  Secretary  of.    Relative  to  the  petition  of  Robert 
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War,  Secretary  of.  Relative  to  the  purchase  of  presents 
and  proviBions  for  Indians  daring  the  fiscal  year  ending 
June  30, 1871 

War,  Secretary  of.  Relative  to  the  services  of  Sergeant 
De  Costa  in  the  Marine  Brigade  Cavalry , 

War,  Secretary  of.  Relative  to  the  claim  of  John  F.  Wot- 
ring  for  services  in  Company  L,  West  Virginia  Cavalry.. 

War,  Secretary  of.  Asking  an  appropriation  for  the  com- 
pletion of  the  wagon-road  hridge  connecting  Moline  with 
Rock  Island,  Illinois 

War,  Secretary  of.  Relative  to  appropriations  for  improve- 
ments of  the  northern  and  nortn western  lakes 

War,  Secretary  of.  Relative  to  the  survey  of  rivers  and 
harbors  of  Lons  Island  Sound 

War,  Secretary  of.  Relative  to  the  improvements  of  New 
Haven  Harbor  and  Housatonic  River,  Connecticut 

War,  Secretary  of.  Relative  to  John  Carrigan,  late  lieu- 
tenant Battery  A,  First  New  Jersey  Light  Artillery  .  — 

War,  Secretary  of.  Relative  to  the  improvement  of  the 
Connecticut  River 

War,  Secretary  of.  Relative  to  an  appropriation  to  con- 
tinue work  on  the  improvement  of  the  mouth  of  the  Mis- 
sissippi River 

War,  Secretary  of.  Relative  to  a  survey  of  the  Mononga- 
heia  River 

War,  Secretary  of.  Relative  to  the  Hancock  Barracks, 
Maine 

War,  Secretary  of.  Relative  to  John  C.  Chamberlain,  late 
lieutenant  Company  A,  Twelfth  Kentucky  Cavalry 

War,  Secretary  of;  Relative  to  horses  left  on  the  line  of 
march  taken  by  General  Hobson  while  in  pursuit  of  the 
confederate  General  Morgan  in  1863 

War,  Secretary  of.  Relative  to  the  Fort  Collins  reserva- 
tion 


War,  Secretary  of.  Relative  to  the  status  of  teamsters  in 
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War,  Secretary  of.  Relative  to  the  erection  of  a  military 
prison  at  Rock  Island,  Illinois 

War,  Secretary  of.  Relative  to  the  military  reservations 
of  Fort  Harker,  Kansas;  Fort  Benton,  Montana;  and  Fort 
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War,  Secretary  of.  Relative  to  an  appropriation  for  the 
preservation  of  clothing  and  equipage  during  the  next 
fiscal  year 

War,  Secretanr  of.  Relative  to  an  appropriation  for  col- 
lecting, drilling,  and  organizing  volunteers 

War,  Secretary  of.  Relative  to  the  survey  of  the  dam  in 
the  Ohio  River  near  the  mouth  of  the  Cumberland  River. 

War,  Secretary  of.  Relative  to  the  carriage  and  freight  to 
Salt  Lake  City  by  the  Colorado  River 

War,  Secretary  of.  Returning  the  bill  (H.  R.  1530)  for  the 
relief  of  J.  Scott  Payne,  with  the  report  of  the  Atj^jntant 
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War,  Secretary  of.  Relative  to  the  military  post  of  Camp 
Three  Forks,  Owyhee,  Idaho  Territory 

War,  Secretary  of.  Relative  to  the  military  reservation  of 
Fort  Steilacoom 

War,  Secretary  of.  Relative  to  the  improvement  of  the 
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War,  Secretary  of.  Relative  to  the  establishment  or  signal 
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War,  Secretary  of.  Relative  to  the  property  of  the  United 
States  sold  by  the  War  Department  since  the  30th  day  of 
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War,  Secretary  of.  ReUtive  to  removing  obstructions  in 
the  Missouri  River 
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War,  SecretaxT'  of.  Transmits  copy  of  the  report  of  arbi- 
tnton  for  the  improvement  of  water  communication  be- 
tween the  Mississippi  River  and  Lake  Michigan 

War,  Secretary  of.  Kelative  to  Fort  Tompkins,  New  York 
Harbor 

War,  Secretary  of.  Estimate  of  the  losses  of  certain  cadets 
bj  fire  in  their  barracks  on  the  5th  of  February,  1871 

War,  Secretary  of.  Relative  to  the  contract  of  Cornelias 
Daly  for  dredging  the  harbor  of  Ogdensburgh,  New  York . . 

War,  Secretary  of.  Relative  to  the  public  property  sold  by 
the  War  Department  since  July  1,1865 

War,  Secretary  of.  Relative  to  the  destruction  of  clothing 
of  soldiers  of  Company  B,  Fourteenth  Infantry 

War,  Secretary  of.  Transmitting  certain  plots  of  the  mili- 
tary reservation  at  Fort  Steilacoom 

War,  Secretary  of.  Relative  to  the  Fort  Collins  military 
reservation 

War,  Secretary  of.  Relative  to  the  correspondence  be- 
tween the  War  Department  and  Colonel  Emory,  com- 
manding the  United  States  forces  in  Louisiana 

War,  Secretary  of.  Relative  to  the  Bureau  of  Refugees, 
Fieedmeu,  and  Abandoned  Lands 

War,  Secretary  of.  Relative  to  the  present  condition  of 
tbe  Mississippi  River  between  Alton  and  Saint  Louis 

War,  Secretary  of.  Relative  to  the  improvement  of  the 
harbor  at  Mobile,  Alabama 

War,  Secretary  of.  Relative  to  the  improvement  of  Mobile 
Harbor. 

WV,  Secretary  of.  Relative  to  the  political  complexion  of 
affiurson  tbe  Texas  frontier 

W'ar,  Secretary  of.    Relative  to  the  Washington  Aqueduct. 

War,  Secretary  of.  Relative  to  the  enlistment  and  service 
of  First  Battalion,  Massachusetts  Heavy  Artillery 

War,  Secretary  of.  Relative  to  the  number  of  enlisted 
men  on  extra  duty,  and  of  civilian  employes  in  the  Sub- 
sistence Department 

War,  Secretary  of.  Relative  to  the  claim  of  Dakota  Terri- 
tory for  pay  of  troops  in  the  Indian  war  of  1862 

War,  Secretary  of.  Relative  to  officers  and  employes  of 
the  Quartermaster's  Department 

War,  Seeretaiy  ot  Relative  to  the  payment  of  $582.70  to 
Messrs.  Keerl  &,  Miller 

War,  Secretary  of.  Relative  to  a  ship-canal  between 
Chesapeake  and  Delaware  Bays 

w'ar,  Secretary  of.  Relative  to* the  further  improvements 
intheharbor  of  Black  River,  Ohio 

War,  Secretary  of.  Relative  to  the  expenses  incurred  in 
the  arbitration  had  between  the  United  States  and  the 

Gn?en  Bay  and  Mississippi  Canal  Company 

*».  Secretary  of.    Relative  to  removing  the  light-house 

ttKew  Haven  Harbor,  Connecticut,  to  Southwest  Ledge. 

*]*.Secretary  of.    Relative  to  the  Apalachicola  and  Chatta- 

wochee  Rivers 

" «;  Secretary  of.    Relative  to  the  cost  of  removing  cer- 

^>a  obstructions  in  the  East  Chester  Creek 

War,  t«cretary  of.  Relative  to  the  Coosa  and  Tennessee 
ftVcrs 

^ar,  Secretary  of.  Relative  to  the  improvement  of  the 
Connecticut  River  below  Hartford 

War,  Secretary  of.  Relative  to  the  survey  of  certain  rivers 
»n  tbe  Southern  States 

*^ar,  Secretary  of.    Relative  to  a  wagon-road  in  Wvoming. 

^w»  Secretary  of.  Relative  to  the  claim  of  Abraham  P. 
Eyre,  of  Philadelphia 

War,  Secretary  of.    Relative  to  the  experimental  trial 

'Mde  in  the  Army  of  the  trowel-bayonet 
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War,  Secretary  of.  In  answer  to  resolution  of  the  House, 
relative  to  Major  General  Don  Carlos  Buell 

War,  Secretary  of.  Relative  to  an  additional  appropria- 
tion for  modification  and  repair  of  tbe  Government  build- 
ing at  tbe  corner  of  F  and  Seventeenths  streets 

War,  Secretary  of.  Relative  to  bounty  for  slaves  who  en- 
listed in  the  Army 

War,  Secretary  of.  Relative  to  pay  of  the  Military  Acad- 
emy professors 

War,  Secretary  of.  Relative  to  payment  of  female  nnrses 
for  services  during  the  late  war 

War,  Secretary  of.  Relative  to  clothing  issued  to  disa- 
bled soldiers  in  the  national  asylums  ■ 

War,  Secretary  of.  RepNort  concerning  the  history  and 
character  of  certain  claims  of  the  State  of  Texas 

War,  Secretary  of.     Relative  to  the  New  Orleans  wharf 

W property 
ar.  Secretary  ot  Relative  to  the  Chippewa  River,  Wis- 
consin   

War,  Secretary  of.  Relative  to  creating  a  professorship  of 
dental  surgery  at  the  United  States  Military  and  Naval 
Academies 

War,  Secretary  of.  Relative  to  Company  £,  First  Regi- 
ment of  Florida  Cavalry 

War,  Secretary  of.  Relative  to  an  appropriation  to  com- 
plete the  survey  of  lots  sold  at  Fort  Gratiot  military  res- 
ervation  

War,  Secretary  of.  Relative  to  an  appropriation  for  a  mili- 
tary post  near  the  town  of  Beaver  City,  Utah 

War,  Secretarj'  of.  Transmitting  information  relative  to 
the  charge  of  desertion  against  Cable  H.  Gurk,  (Greek,) 
First  Michigan  Volunteers 

War,  Secretary  of.  Relative  to  bill  (H.  R.  880)  authorizing 
the,  to  purchase  Drake's  patent  fuse 

War,  Secretary  of.  Relative  to  the  improvement  of  Edgar- 
town  Harbor,  Massachusetts 

War,  Secretary  of.    Relative  to  the  petition  of  Lance  Ser- 

WB^eant  John  R.  Williams 
ar.  Secretary  of.  Relative  to  the  proposed  act  restoring 
Alonzo  J.  Marsh  to  his  rank  as  captain  in  the  Eleventh 
Regiment  of  the  Veteran  Reserve  Corps 

War,  Secretary  of.  Relative  to  the  case  of  James  DeLiong 
et  at,  of  Kentucky,  for  compensation  of  services  rendered 
during  the  war 

War,  Secretarv  of.  Relative  to  the  military  barracks  at 
Plattsburgh,  New  York 

War,  Secretary  of  Relative  to  the  surveys  ordered  by 
Congress  with  a  view  to  connecting  the  waters  of  the 
Tennessee  River  and  Atlantic  Ocean 

War,  Secretary  of.  Relative  to  the  muster  of  Thomas  Has- 
1am,  as  a  second  lieutenant  in  Company  E,  Twenty-sixth 
Regiment  of  Pennsylvania  Volunteers 

War,  Secretary  of.  Relative  to  the  operations  of  the  armo- 
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FOETY-SECOND  CONGRESS— SECOND  SESSION. 

Ix  TjiE  llousi:  or  KiinncsENTATivJis, 

May  24,  187l\ 

The  following  reeiolutiuu,  originatiii';  in  tliu  Hou«c  ou  the  7tli  iiiHtaut,  lias  this  day 
been  concurred  in  by  tbo  Senate : 

Besolved  hy  the  Uouee  of  licjpn'iscntaiivcis,  (the  tScnaic  cuncumufj,)  That  there  bo 
printed  of  the  Annual  Keport  of  tUo  Commissioner  of  Agriculture  for  1871,  two  hun- 
dred and  fifty-live  thousand  extra  copies,  one  hundred  aud  eighty  thousand  of  whicb 
shall  be  for  the  use  of  the  House,  fifty  thousaud  for  the  uao  of  the  Senate,  aud  tweuty- 
five  thousand  for  distribution  by  the  Commissioner  of  Agriculture. 

Attest: 

I  Ev/D.  Mcpherson, 

'  Clerk. 
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REPO.ET 

OF 

THE   COMMISSIONER   OF  AGRICULTURE. 


DEPABTMEWT  of  AaBIGULTXTBEy 

Wa8Mngi4mj  2>.  C,  November  15, 1871. 
Sis  :  In  accordance  with  the  requirement  of  the  act  of  Congress  es- 
tablishing the  Department  of  Agriculture,  I  have  the  honor  to  submit 
my  first  annual  report. 

There  is  scarcely  a  nation  upon  earth  whose  people  have  not  recently 
been  startled  into  action  to  promote  that  great  interest  in  which  more 
than  one-half  the  world  is*  actually  employed  and  upon  the  success  of 
which  the  other  portion  is  dependent.  The  segregated  character  of  the 
mral  x>opnlation  has  been  such  as  to  forbid  that  concentration  of  ideas 
and  consultation  of  views  which  are  so  common  to  all  other  professions 
and  occupations.  But  recently,  through  the  instrumentality  of  agricul- 
tural journals  and  the  establishment  of  agricultural  societies  and  col- 
leges, farmers  have  been  brought  to  discover  that  there  is  work  for  them 
to  do  outside  of  the  precincts  of  the  farm.  '  They  seem  to  have  been 
staged  into*  a  determined  purpose  to  take  their  place  in  the  race  of  the 
world's  progress,  and  to  assert  for  themselves  a  position  which  will  en- 
able them  to  keep  pace  with  all  others  whose  go^l  is  success  in  life. 

I^  is  the  purpose  of  this  Department  to  encourage  and  aid  tliis  new 
spirit  of  improvement,  having  due  regard  to  <Hhe  general  designs  and 
duties"  imposed  by  the  act  of  Gongress  establishing  it,  which  are,  <^to 
acquire  and  diffuse  among  the  people  of  the  United  States  useful  infor- 
mation on  subjects  connected  with  agriculture  in  the  most  general  and 
comprehensive  sense  of  that  word,  and  to  procure,  propagate,  and  dis- 
tdtmte  among  the  people  new  and  valuable  seeds  and  plants."    No 
bagoage  could  be  more  comprehensive  to  express  the  power  of  this 
Department,  or  to  enlarge  the  field  of  usefulness  over  which  its  influence 
maj be  extended;  but  it  is  this  almost  undefined  power  and  the  vast 
expanse  of  this  field  that  render  the  task  difficult  to  determine  what 
fibaO  be  done  to  promote  the  great  agricultural  interests  of  the  country. 
If  a  power  thus  concentrated,  with  agencies  in  every  coimty  of  every 
State, and  facilities. for  correspondence  with  all  the  countries Qf  the 
world,  should  not  be  able  to  collect  knowledge  essential  to  the  interests 
of  the  people,  and  seeds  and  products  for  diJBtribution  which  are  new 
and  valuable,  the  failure  would  be  traceable  to  its  own  inefficiency,  and 
not  to  its  want  of  means  to  do  good. 
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There  is,  perhaps,  no  occapqition  in  life  which  so  greatly  needs  the 
fostering  care  of  the  Government  as  that  of  farming.  There  is  noprin* 
ciple  of  political  economy,  no  question  of  public  policy,  no  considerar- 
tion  of  statistical  facts,  no  new  (}evelopment  of  scientific  knowledge, 
which  does  not  come  home  to  be  measured  in  its  influence  upon  the  re- 
sults of  the  farm.  This  Department,  as  I  view  it,  has  been  established 
to  care  for  these  interests,  and  it  invokes  our  anxious  study  to  know 
how  this  shall  be  best  done.  My  experience  in  observing  the  workings 
of  the  Department  has  not  been  long  enough  to  enable  me  either  to  pro- 
nounce upon  its  excellence  or  to  hastily  dictate  points  of  improvement, 
but  time  and  zeal  in  the  effort  to  give  efSciency  to  its  work  may  enable 
me  to  extend  its  usefulness. 

It  will  be  remembered  that,  by  the  act  of  the  2d  of  July,  1862,  Con- 
gress donated  to  the  States  public  lands  to  ^^  provide  colleges  for  the 
benefit  of  agriculture  and  the  mechanic  arts."  This  was  a  new  and  im- 
portant era,  and  may  be  said  to  mark  the  beginning  of  scientific  knowl- 
edge as  it  pertains  to  agriculture.  It  must  be  conceded  that  the  literary 
institutions  of  the  country  educate  boys  to  a  state  ortotal  unfitness  for 
the  occupations  of  the  farm.  The  father  finds  his  boy,  after  his  return 
from  an  absence  of  a  single  year,  to  have  had  his  thoughts  and  views 
centered  upon  an  outside  world,  and  when  he  has  graduated  and  returns 
after  an  absence  of  four  years,  l;e  gazes  around  to  conclude  that  the 
farm  is  no  place  for  him;  his  father  and  mother  and  brothers  and  sis- 
ters are  no  companions  for  him ;  his  thoights  and  theirs  have  been  par- 
suing  different  paths ;  all*  congeniality  of  feeling  is  lost  and  gone,  and 
he  is  driven  to  the  nearest  county  town  to  prepare  himself  to  make  a 
poor  figure  in  professional  life,  and  perchance  to  be  led  into  the  haunts 
of  intemperance  and  vice,  realizing  for  his  anxious  parents,  not  only  the 
loss  of  the  hardly-earned  expenses  of  his  education,  but  the  loss  of  the 
son  himself.  But  the  boy  whose  acquaintance  with  natural  science  and 
modem  languages  is.  accompanied  by  the  study  and  observation  of  how 
plants  live  and  feed  and  die;  how  implements  are  formed,  and  how 
their  mechanical  structure  and  shape  are  adapted  to  the  work  they  do ; 
how  the  earth  itself  lives  and  breathes  and  dies ;  and  who  is  accustomed 
to  study  and  ponder  these  things  as  he  learns  the  practical  operations 
of  the  work  itself,  returns  to  his  father's  home  upon  the  feurm,  proud  oi 
his  father's  occupation,  and  happy  in  the  associations  of  his  family  and 
finends ;  and  far  more  so  because  of  the  light  which  he  may  shed  aroun<^ 
him,  the  position  which  his  education  will  give  him  among  his  fellows 
and  the  success  which  will  be  sure  to  characterize  his  after  life.  I  speak 
in  no  disparagement  of,  and  with  no  desire  to  make  un&vorable  impres- 
sions in  regard  to,  universities,  colleges,  and  schools,  in  which  youth  are 
trained  for  professional  life,  but  I  claim  that  the  agriculturists  of  the 
country  shall  have  a  place  where  their  youth  may  be  imbued  with  the 
light  of  science,  and  thus  fitted  for  agricultural  life. 

The  wisdom  of  Congress  having  provided  for  the  endowment  of  an 
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j^cnltoial  college  in  eveiy  State,  these  institatioiis  are  about  to  per- 
im  a  most  important  part  in  the  destinies  of  the  coontiy.  They  are 
jtt  in  their  infancy;  professors  and  teadiers  are  themselves  yet 
antaaght ;  agricoltoral  education  in  this  land  is  a  new  idea  which  has 
imt  now  struck  the  public  mind  and  yet  to  be  matured,  and  a  curri- 
^om  established  which  shall  have  for  its  object  the  education  of  youth 
in  the  science  and  art  of  cultivating  the  soil.  If  these  institutions  will 
bat  confer  together,  and  adopt  such  principlesof  action  as  shall  be  com* 
moD  to  tiiem  all,  and  not  inconsistent  with  the  habits  of  the  people  in 
tlieir  several  localities;  establish  subjects  of  study  and  rules  of  disci- 
pline and  graduation ;  and,  especially,  if  they  will  recognize  afid  act 
npoD  the  fact  that  this  Department  and  they  are  engaged  in  the  prose- 
cation  of  a  common  cause,  and  that  the  Department  may  be  made  the 
nodeus  around  which  may  be  collected  the  knowledge  of  inventions, 
statistics  and  rare  facts,  new  and  improved  seeds  and  plants,  to  be  dis* 
aeminated,  distributed,  and  experimented  upon  by  the  instrumentality 
of  agricultural  colleges,  the  farmer  will  be  benefited  to  a  degree  which 
will  be  felt  throughout  every  vein  and  artery  of  our  common  country. 
Bat  to  attain  this  object,  agricultaral  colleges  should  be  distinctive  in 
their  character,  and  should  be  made  to  require  compulsory  labor  of  at 
least  twelve  hours  a  week  from  each  of  their  pupils,  thus  training  their 
tastes  and  habits,  and  inuring  them  to  the  daily  occupation  of  a  farmer's 
life,  and  thus,  also,  answering  the  objections  often  made  to  agricultural 
colleges,  that  their  graduates  at  last  choose  the  business  of  professional 
life. 

An  intimate  relation  between  this  Department  and  the  agricultural 

odleges  of  the  country  would  produce  the  most  profitable  information. 

If  the  result  of  their  experiments  in  crops,  the  value  of  fertilizers,  the 

natritivo  value  of  various  kinds  of  food,  and  the  mode  of  planting,  ool- 

tivating,  harvesting,  and  storing  were  all  concentrated  at  this  Depart- 

rneat,  and  analyzed  and  published,  what  a  fund  of  knowledge  would  be 

thos  collected  and  disseminated  among  the  people,  and  how  much  more 

likdy  would  that  class  who  are  to  be  beneflled  by  this  knowledge  be 

reached  through  the  instxumentsdity  of  these  institutions  than  they 

sow  are  by  the  course  pursued.    I  do  not  profess  to  have  matured  the 

sBtgect,  and  now  only  introduce  it  that  it  may  command  the  considera- 

tioD  of  the  minds  of  men  who  know  and  feel  how  important  it  is  that 

titt  agricultural  improvements  of  the  country  should  keep  pace  with 

the  world's  progress  in  all  else. 

It  must  be  conceded  that  the  course  of  agricultiy*e  in  the  Southern 
Stiites  has  not  been  conducted  with  that  care,  skill,  and  regard  for  ulti- 
mate results  which  have  characterized  the  operationsof  farmers  in  other 
States.  While  their  lands  are  continuously  devoted  to  cotton  and 
tobacco  until  they  have  arrived  at  a  state  of  exhaustion,  those  of  the 
North  are  continually  improving  by  rotation  of  crops,  which  is  abso- 
latdy  e^Mntial  to  the  life  ofTthe  soiHtself,  and  without  which  farming 
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and  planting  bad  better  be  abandoned.  These  impressions  have  induced 
me  to  tarn  my  attention  to  these  States  to  seek  some  mode  by  which, 
the  influence  of  this  Department  may  be  directed  to  benefit  them ;  to 
find  ont^whethcr  their  implement^,  and  especially  their  seeds,  may  not 
be  greatly  improved ;  and  how,  in  the  distribution  of  seeds  and  plants, 
we  may  best  reach  those  to  whom  they  may  be  profitably  sent. 

The  agricultnre  of  the  Southern  States  suffers  greatly  in  its  interests 
for  wsent  of  grasses,  in  the  use  of  which  its  productions  would  be  greatly 
iQcreased,  by  rendering  a  rotation  of  crops  necessary.  It  will  be  an 
effort  of  this  Department  to  intvoduce  this  idea,  as  well  as  the  seeds  by 
which  it  may  be  carried  out.  Glover,  v^ith  its  deep  roots,  and  rye-gra«s, 
a  strong  grower,  will  well  endure  the  hot  sun  of  the  South ;  and,  &  pre- 
ceded by  an  application  of  lime,  they  are  sure  to  grow  luxuriantly. 

The  report  of  the  superintendent  of  the  seed  division,  and  our  cor- 
respondence with  practical  farmers,  strongly  impress  my  mind  with  the 
immense  benefit  which  the  distribution  of  seeds  confers  upon  the  coun- 
try. .  I  do  not  hesitate  to  assert  that  the  increased  production  of  wheat, 
oats,  and  grasses,  by  reason  of  the  distribution  of  new  and  improved 
seeds,  pays  more  th3>n  ten  times  the  whole  amount  expended  by  the 
Government  in  this  Department,  and  such  is  the  appreciation  of  this 
by  the  farmers  of  the  country  that  the  demands  upon  us  are  daily 
increasing  to  a  degree  beyond  oar  ability  to  snpply.  It  is  very  desira- 
ble that  the  efforts  of  the  Department  should  be  especially  directed  to 
obtain  the  most  approved  cereals,  grasses,  and  plants  which  the  world 
affords,  that  they  may  be  put  into  the  hands  of  our  enterprising  people. 
But  in  the  distribution  of  seeds  I  am  satisfied  that  the  mode  heretofore 
pursued  is  erroneous.  The  quantity  sent  is  entirely  too  small  for  even 
an  experiment.  A  pint  or  a  quart  of  wheat,  oats,  or  other  cereal,  can- 
not be  successfully  grown,  and  such  experiments  almost  uniformly  fail 
because  the  quantity  is  too  smaU.  I  need  not  here  discuss  the  reasons 
for  this,  but  the  result  is  manifest  to  those  who  have  tried  the  experi- 
ment. It  would  be  far  better  to  put  a  half  or  whole  bushel  of  seed  into 
the  hands  of  one  conscientious  and  careful  person  than  to  divide  the 
same  quantity  among  ten  or  twenty. 

I  regard,  also,  the  mode  of  distribution  of  our  annual  report  as  very 
objectionable.  Indeed,  in  my  judgment,  it  should  not  be  published  at , 
all,  but  should  be  entirely  superseded  Iff  the  monthly  reports  which  it 
is  now  the  practice  of  the  Department  to  issue.  These  may  contain 
all  the  information  that  should  emanate  from  the  Department  during 
the  year,  and  the  lai|k  cue,  containing  the  commissioner's  report,  should 
be  a  condensed  sninmary  of  the  operations  of  the  year.  But  if  it  be 
the  pleasure  of  Congress  to  continue  the  annual  publication,  I  suggest 
that  a  much  smaller  number  than  has  been  customary  be  delivered  for 
'gratuitous  distribntion^  and  that  the  greater  part  of  the  edition  be 
deposited  mth  the  PubHc  Printer,  to  be  sent  to  all^persons  who  would 
order  the  books  and  pay  their  first  cost  and  postage  for  delivery.    This, 
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lam  advised,  would  bo  66J  cents  a  volume,  makiug  cin  allowanceof  10 
percent,  for  the  expense  of  wrapping  and  posting.  The  daily  applica- 
tions  for  this  book,  which  the  Department  has  not,  convince  me  that 
thoosands  wonld  gladly  pay  so  small  a  sum  to  obtain  that  which  they 
so  mach  desire  to  have. 

The  annual  report  foe  the  year  1870  has  been  greatly  delayed  by  an 
effort  to  obtain  statistical  facts  which  were  deemed  important ;  but  there 
is  no  reason  why  this  publication,  if  it  is  expedient  to  make  it  at  all, 
should  not  be  issued  as  early  as  the  month  of  March  in  each  year.  It 
will  not  be  delayed  again. 

I  have  been  so  short  a  time  in  the  Department  that  Thave  not  yet 
discovered  all  its  results  nor  all  its  powers  of  usefulness,  and  especially 
have  I  not  yet  beenjtble  to  devise  the  ways  and  means  by  which  these 
powers  may  be  most  profitably  exercised  for  the  public  good.  But  if  a 
natural  fondness  for  agriculture,  and  a  zealous  interest  in  its  success, 
shall  enable  me  to  give  tone  and  character  to  the  Department,  it  will  not 
suffer  in  my  hands.  I  am  the  more  satisfied  of  this  because  I  am  sur- 
rounded by  men  of  the  very  highest  character  and  attainments  in  the 
several  divisions  to  which  they  belong.  Hence,  I  am  never  at  a  loss  for 
an  intelligent  and  satisfactory  answer  to  any  inquiry  made  of  the  De- 
partment. 

DIVISION  OP  HORTICITLTITEE. 

The  laying  out  of  the  grounds  of  the  Department  according  to  the 
original  design  is  progressing  as  rapidly  as  means  will  allow.  The 
classified  arrangement  of  trdbs  in  the  arboretum  is  also  very  far  advanced 
toward  completion.  This  part  of  the  improvement  promises  to  be  of 
much  interest,  and  wiU,  no  doubt,  soon  be  followed  by  the  formation  of 
siniilarly  arranged  collections  in  public  parks,  and  in  the  grounds  of 
public  institutions,  colleges,  and  schools. 

In  the  exotic  depaitment  a  very  large  collection  ot  economic  and  useful 
plants  is  under  cultivation,  and  valuable  accessions  are  constantly  being 
received,  either  by  purchase  or  through  exchanges  with  foreign  govern- 
ments. It  is  proposed  to  encourage  the  formation  of  similar  interesting 
collections  in  connection  with  the  agricultural  colleges,  several  of  which 
We  ah:eady  availed  themselves  of  the  assistance  of  the  Department  in 
«tablishing  conservatories,  where  the  principal  representative,  medical, 
oijBoducing,  and  other  plants  that  furnish  valuable  commercial  pro- 
dnctB  may  be  seen  and  studied. 

One  of  the  most  promising  of  fiber  plants  now  being  extensively  pro- 
pagated Is  the  so-called  New  Zealand  flax,  {Plumnhim  t€n€uc.)  This 
plAnt  possesses  a  strong  fiber,  well  fitted  for  cordage  and  similar  purposes. 
Whether  this  fiber  can  be  successfully  separated  from  the  leaves  will  be 
a  question  for  chemical  determination.  The  plant  is  adapted  to  anltiva- 
tion  in  all  the  So^hem  States,  and  flourishes  in  undrained,  swampy 
and  low  lands  which  are  unfitted  for  cotton  or  com  crops. 
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STATISTICAL  DIVISION. 

The  operations  of  the  statistical  division,  including  the  editing  aud 
issue  of  all  the  publications  of  the  Department,  have  been  conducted 
with  industry  and  intelligence,  and  are  becoming  more  systematic  and 
comprehensive,  embracing  wider  areas  and  a  broader  range  of  informa- 
tion. JSo  effort  will  be  spared  to  insure  accuracy  and  completeness  in 
this  important  branch  of  Department  services. 

One  of  the  most  important  items  of  special  work  now  engaging  the 
attention  of' this  division  is  the  collection  of  faats  illustrating  the  agri- 
cultural status  of  the  Bocky  Mounftains  and  the  Pacific  Slope,  showing 
the  progress  of  settlement  and  colonization,  the  yield  and  quality  of 
production,  the  peculiarities  and  profit  of  agrict^;nral  labor,  and  the 
wants  and  capabilities  of  that  great  continental  area.  I  propose  to  ac- 
complish what  may  be  done  this  year,  with  the  means  and  facilities  at 
command ;  and  suggest  that,  if  it  be  the  pleasure  of  Oongress  to  make 
a  small  special  appropriation  for  the  continuance  of  the  work  in  the 
coming  year,  the  country  would  be  greatly  benefited. 

OHBMIOM.  DIVISION. 

two  extensive  investigations  in  the  chemical  division  were  commenced 
early  in  the  year.  One  of  these,  the  analysis  of  several  hundred  speci- 
mens of  cereals,  carefully  selected  from  the  whole  production  of  the 
country,  and  accompanied  by  full  information  in  regard  to  the  mjBthods 
and  conditions  of  cultivation,  it  is  hoped  will  prove  of  general  value 
and  interest.  The  examination  of  the  leaf,*6tem,  and  fhut  of  the  grape- 
vine, at  every  week  of  its  growth,  has  also  been  undertaken,  and  is 
nearly  completed*  By  this  work  it  is  expected  .that  new  analogies  in 
animal  and  vegetable  physiology  will  be  established,  and  information 
gained  which  bears  directly  upon  the  diseases  of  the  vine.  Several 
hundred  determinations  of  the  most  accurate  sort  are  required,  and  the 
time  of  one  assistant  is  entirely  occupied  by  them. 

To  enable  the  chemist  to  devote  himself  to  those  important  subjects 
in  agricultural  science  which  Bwait  and  demand  chemical  research,  I 
am  strongly  of  the  opinion  that  the  public  privilege  should  be  restricted 
to  the  employmwit  of  the  laboratory  for  such  purposes  only  as  relate 
to  agriculture.  It  is  evident  that  if  the  laboratory  were  to  continue  to 
be  held  subject  to  all  the  miscellaneous  demands  which  have  heretofore 
been  .made  upon  it,  not  only  would  original  investigation  be  prevented, 
but  an  increase  of  force  would  be  required.  The  law  at  present  pro- 
vides only  for  the  employment  of  a  ehemist  and  an  assistant. 

The  apparatus  and  fixtures  of  the  laboratory  have  received  a  fbw  ad- 
ditions, and,  with  the  exception  of  occasional  special  needs  in  original 
research,  may  now  be  considered  as  complete. 
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ENTOMOLOGICAL  DIVISION  AND  MUSEUM. 

During  tbe  last  year  the  correspondence  of  the  entomological  division 
ks  largely  increased,  letters  having  been  received  and  answered  con- 
ceining  injurious  insects,  birds,  quadrupeds,  and  other  branches  of  nat- 
ural history,  and  fruits,  fibers,  and  such  subjects  a6  relaie  to  the  museum* 
Investigations  have  been  made  into  the  habits  of  insects  in  respect  to 
their  food,  transformations,  &c.,  and  into  the  best  remedies  now  used  to 
destroy  those  that  are  particularly  injurious  to  the  farmer.  Full  exper- 
iments have  been  made  in  rearing  the  silk- worm  (Bombyx  iiiori)  on  the 
leaves  of  the  Osage  orange,  {Maclura  auriantiaoa.)  The  worms  fed 
greedily,  were  perfectly  healthy,  and  spun  large-sized  cocoons  of  very 
&ir  silk. 

Gases  are  much  needed  ibr  the  special  reception  of  the  valuable  and 
growing  collection  of  insects  now  in  boxes,  and  accessible  only  to  ento- 
mologists. When  such  cases  are  provided,  the  entire  collection  will  be 
arranged  and  labeled,  so  that  the  beneficial  and  the  injurious  species 
may  be  pointed  out  at  a  glance.  A  collection  has  been  conmienced 
^th  the  design  of  showing  the  nature  of  the  injuries  by  insects  upon 
varioQs  substances,  together  with  the  economic  products  made  by  them, 
as  cochineal,  gums,  &c.,  and  their  nests  and  cocoons.  Such  a  collection 
ia  of  ^)ecial  value  in  a  cabinet  of  entomology,  as  the  farmer  or  fruit- 
grower can  at  once  identify  any  insect  by  comparison  of  the  injury 
caused  by  it  with  the  specimen  in  the  cabinet. 

During  the  year  large  collections  of  fruits  and  vegetables  have  been 
received  from  many  localities.  All  these  have  been  modeled  and  properly 
labeled  and  placed  in  the  museum,  together  with  a  fine  collection  of 
tro*  ical  fruits  from  South  America,  done  in  papier-machd.  Many  other 
valuable  additions  have  been  made  to  the  museum  during  the  year, 
prominent  among  which  may  be  mentioned  the  fine  collection  of  fibers 
made  by  Dr.  H.  Perrine,  in  Florida,  several  years  ago,  and  presented 
by  the  Smithsonian  Institution,  and  a  similar  collection  made  by  the 
botanist  of  the  Department  while  in  Santo  Domingo ;  collections  of 
insects  from  the  Smithsonian  Institution  and  from  geological  surveys; 
a  collection  of  foreign  game-birds  by  the  curator ;  Chinese  and  Japanese 

lepers,  cocoons,  silk,  &e. ;  and  contributions  in  other  Departments. 

THE  LIBBABY. 

llie  number  of  volumes  now  in  the  library  is  6,012,  of  which  there 
iare  been  added  during  the  year  1,064,  inclusive  of  500  volumes  re- 
cdred  from  the  Secretary  of  the  Interior.  About  one-half  of  the  whole 
number  added  relate  to  agriculture  and  the  allied  sciences  of  pomology, 
entomology,  agricultural  geology,  microscopy,  and  natural  history,  all 
valuable  for  reference  on  questions  continually  discussed  in  the  corre- 
spondence and  reports  of  the  Department.  Those  donated  by  the  Sec- 
retary of  the  Interior  are  composed  principally  of  public  documents. 

The  library  continues  to  receive  the  journals  and  reports  of  the  lead- 
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ing  agricultural  and  scientific  associations  of  the  world,  many  of  \^hich 
are  in  exchange  for  the  annual  and  monthly  reports  of  the  Department 
Some  of  the  French  journals  have  been  suspended  by  the  war  with  Ger- 
many, but  doubtless  their  publication  will  soon  be  resumed  and  the 
exchange  continued.  All  of  these  works  are  carefully  preserved,  and  in 
themselves  form  a  useftd  collection  for  reference  in  the  scientific  and 
statistical  investigations  of  the  day.  Many  of  them  are  probably  not 
accessible  in  any  other  library  in  the  country.  They  furnish  the  results 
of  the  very  latest  investigations  in  entomology,  botany,  agricultural 
geology,  and  microscopy,  as  well  as  experiments  in  agriculture,  which 
could  be  abridged  and  published  in  the  monthly  reports  of  the  Depart- 
ment before  they  are  reproduced  by  the  agricultural  journals  of  the 
country. 

Many  of  the  sets  of  State  agricultural  reports  and  periodicals  being 
incomplete,  steps  have  been  taken  to  supply  the  volumes  and  numbers 
that  were  missing.  This  has  been  accomplished  in  nearly  every  in- 
stance without  expense  to  the  Department.  The  library  now  contains 
sets,  generally  complete,  of  the  transactions  of  the  boards  of  a^cnltore 
of  all  the  leading  States  of  the  Union  for  the  last  twenty  years. 

There  are  now  nearly  500  volumes  of  miscellaneous  agricultural  pub- 
lications at  the  Oovernment  bindery  for  binding  or  rebinding. 

A  catalogue  of  the  library  is  being  prepared,  in  which  will  be  classi- 
fied the  most  important  subjects,  so  that  persons  wishing  to  investigate 
any  particular  topic  can  see  at  a  glance  the  titles  of  all  the  works  re- 
lating to  it. 

EXCHANGE  OF  SEEDS. 

Since  the  plan  of  international  exchange)^  of  seeds  and  plants  was 
inaugurated  by  my  predecessor,  the  Department  has  continued  the 
system,  having  found  the  results  to  be  highly  advantageous  in  adding 
to  our  collection  seeds  of  many  valuable  species  of  useful  and  ornamental 
plants  that  could  not  be  readily  procured  through  the  ordinary  chan- 
nels of  trade,  except  at  a  very  heavy  outlay.    Since  the  last  report  re- 
ferring to  these  exchanges,  the  Department  has  sent  two  collections  of 
tree-seeds,  one  containing  ninety-five  species,  and  the  other  one  hun- 
dred and  sixteen,  to  the  Boyal  Botanic  Gardens,  at  Kew,  England 
Boyal  Botanic  Gardens,  at  Edinburgh,  Scotland ;  Eoyal  Botanic  Gar^ 
dens,  at  Glasnevin,  and  Boyal  Dublin  Society,  at  Dublin,  Ireland 
Horticultural  Society  of  Br^toen,  North  German  Union;  Botanic  Gar 
dens,  at  Melbourne,  Australia;  Boyal  Minister  of  Agriculture,  at  Ber 
lin ;  government  of  Switzerland,  through  Mr.  John  Hitz,  consul  general 
Imperial  and  Boyal  Ministers  of  Agricultural  AfEairs,  Austria  and  Hun 
gary;  University  of '  Ohristiana,  Norway;  Eoyal  Gardens,  Portugal 
Imperial  Botanie  Gardens,  at  St.  Fetersburgh,  Bussia;  and  the  King 
dom  of  the  Netherlands.    From  many  of  these  correspondents  the  De- 
partment has  received  some  valuable  contributions,  of  which  special 
mention  may  be  made  of  those  from  the  Kew  Gardens,  the  Boyal  Gar- 
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dens  at  Melbourne,  and  the  Imperial  and  Eoyal  Ministers  of  Agricultural 
Afairs  of  Austria  and  Hungary.  Exchanges  Have  also  been  efTected 
throogh  the  conitesy  of  our  ministers  and  consuls  in  South  America, 
Eoiope,  Asia,  and  the  Hawaiian  .Islands,  and  through  these  sources 
some  of  the  most  rare  and  valuable  seeds  and  plants  have  been  received. 
During  the  present  year  correspondence  has  been  opened  with  the 
ministers  of  agriculture  of  the  South  American  governments  for  the 
purpose  of  effecting  exchanges  of  the  agricultural  and  other  useful  pro- 
dacts  of  those  countries  which  are  known  to  be  prolific  of  numerous 
medicinal  and  other  economic  plants.  The  result  of  this  correspondence 
has  been  the  receipt  of  many  rare  plants,  consisting  of  palms,  &c.,  as 
also  donations  of  cereals  and  vegetable-seeds  of  rare  perfection,  among 
which  may  be  mentioned  a  contribution  of  cereals  from  the  president  of 
the  National  Society  of  Santiago,  Peru,  embracing  some  of  the  finest 
specimens  of  wheat  I  have  ever  seen,  which,  with  other  similar  contri- 
butions, will  be  carefully  experimented  with,  for  the  purpose  of  testing 
their  adaptability  to  our  soil  and  climate.  Thesq  South  American  cor- 
respondents are  located  in  Brazil,  Ecuador,  Venezuela,  Nicaragua, 
Mexico,  Guatemala,  and  United  States  of  Colombia.  Exchanges  con- 
tinue with  the  Chinese  and  Japanese  governments,  and  some  valuable 
contributions  have  been  received,  especially  from  the  latter. 

An  arrangement  for  exchange  has  been  made  with  the  colonial  govern- 
ments of  Jamaica,  which  will  result  largely  to  the  advantage  of  this 
Department,  the  colonial  secretary  having  promised  a  donation  of  over 
ihree  thousand  plants  of  the  cinchonas,  embracing  all  the  valuable  vari- 
eties. This  acquisition  will  enable  the  Department,  at  an  early  period, 
to  encourage  experiments  in  those  sections  of  the  South  where  there  is 
a  reasonable  prospect  of  the  successful  culture  of  this  invaluable  plant, 
which,  in  the  past,  has  been  exclusively  confined  to  certain  localities  in 
South  America,  but  the  cultivation  of  which  has  recently  been  com 
menced  by  the  British  government  in  the  East  and  West  Indies  at  a 
large  outlay. 

The  international  courtesies  that  are  inaugurated  and  fostered  by  a 
system  of  mutual  exchanges  of  tlife  products  of  the  soil  are  prolific  of 
cost  valuable  results.  Following  the  successful  introduction  of  our 
seeds  into  foreign  countries,  especially  those  in  which  the  ruder  systems 
of  agriculture  prevail,  come  inquiries  regarding  the  best  modes  of  cul- 
tnni,  the  introduction  of  improved  machiijery  for  the  husbanding  and 
utilizing  o{  crops,  and  questions  of  similar  import,  thus  extending  the 
benefits  of  our  improved  mechanism  and  labor-saving  farm-implements. 
While  the  advantages  which  must  naturally  flow  from  this  source 
^ound  to  the  immediate  benefit  and  permanent  advancement  of  the 
iinportant  mechanical  interests  of  this  country,  improved  systems  at 
the  same  time*  are  introduced  into  those  countries  with  which  we 
exchange,  thereby  hastening  their  development,  increasing  their  pro- 
dactions,  and  adding  to  their  wealth. 
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THE  SEED  DIVISION. 


The  followiug  tabular  statement  shows  the  quantity  and  kind  of  seeds 
issued  from  the  seed  division  of  this  DeWtment  from  November  1, 1870, 
to  October  31, 1871,  inclusive. 


_ 

TO  Whom  bkct,  axd  numbsb  of  packages. 

CerealB,  seeds,  and  testUcs. 

if 

is 

1 

1 

4 

1 
1 

1 
1 

^ 

TtjowvBB,  54  varieties 

108,487 
79,886 

12,616 

752 

9,943 

.   J,925 

16,445 

664 

869 

64 

74,098 

2,778 

.4,756 

4 

8,112 

5,518 

20 

76 

335 

96,732 
30,200 

5,644 

2,860 

2,2U 

16 

8,680 
rs340 

76.507 
63,921 

3,359 
313 

2,744 
402 

2,070 
138 
590 

73 

28 
462 

73 
108 
103 

79 

83 
376 
145 
163 

1,429 
74 

75 

50 

25 

8 

48 

162 

8 
1,571 

36S.933 
183,259 

26,490 

Ceuulb: 

Wbeat,  6  varieties 

Eye,S  varieties 

3,989 

Oats, 4  varieties.. "... 

23,060 

Barley,  4  varieties 

7,861 

OlBBBSUOS: 

Tobaooo,  5  varieties. 

18,560 

Sorgham,  3  varieties 

878 

Clover,  3  varieties 

2 

1,804 

Bve>crass.  S  varieties 

185 

Osage  orange,  1  variety 

S8 

OpiiUD  poppy,  9  varieties 

6,480 

76 

666 

1,492 

6^948 

Sogar-beet,  3  varieties 

924 

1,013 

Herbs,  9  varieties 

9» 

Hangel'imrzel,  3  varieties... 

1,532 

3,157 

Maddw.  1  variety .  . . 

79 

Textiles  s 

HemD.  2  varieties 

42 
20 

t. 

1S5 

Cotton.  3  varieties 

804 

1,9» 

Kamie,  1  variety 

145 

Jote.  2  varietiea. 

168 

PKA'NtmL  1  varietv 

8 

Tebb«ebd6,  116  varieties 

••••#•■"•" 

1,571 

Total 

210,437 

08,163 

138,529 

15,020 

151, 742 

3,430 

647. 3M 

- 

AGEICTTLTXJItAIi  PKODTJCTIONS  OP  THE  YEAR. 

•  In  its  meteorological  aspects  the  season  has  been  marked  by  local 
droughts,  high  winds,  and  floods.  In  the  later  months  of  summer  con- 
tinued dry  weather  became  rather  general  than  local  throughout  a  largo 
portion  of  the  Ohio  Valley,*the  Missouri  Valley,  and  the  Southwestern 
States;  and  in  the  Eocky  Mountain  sections  drought  was  more  severe 
than  usual.  It  is  to  be  feared  that  the  destruction  of  forests  by  devas- 
tating jftres  and  for  supplies  of  timber  will  render  drought,  winds,  and 
floods  more  frequent  and  severe.  Heavy  frosts,  which  proved  very 
injurious  to  winter  grain,  were  general  throughout  the  West  from 
April  21  to  23;  and  autumn  frosts,  which  arrested  the  growth  and  ma- 
turity of  crops,  occurred  genenUly  fron^21st  to  30th  of  September.  The 
month  of  September  was  cooler  than  Hxe  corresponding  month  ior  many 
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yean,  but  the  bigh  temperatore  of  the  preceding  months,  and  especially 
of  August,  had  advanced  com  and  other  crops  beyond  the  point  of 
material  damage  from  frosts. 

The  injury  resulting  from  these  unfavorable  meteorological  conditions 
is  mainly  seen  in  the  poorer  soils,  or  in  those  in  inferior  me<^anical  con- 
ditioii— those  in  the  highest  cultivation*  and  of  the  richest  quality 
having  a  power  of  resistance  and  a  recuperative  energy  which  insure 
good  crops  under  circumstances  apparently  adverse.  The  records  of  the 
Department,  verif]^g  the  observation  of  all  intelligent  cultivators,  attest 
the  value  of  perfect  drainage  and  good  culture  in  warding  off  dangers 
from  drought  and  excessive  moisture.  Such  haa  been  the  experience  of 
the  present  year,  which  promises  a  moderate  abundance  for  the  supply 
of  man  and  his  dependent  creatures  of  the  tarm.  The  area  planted  with 
corn  was  largely  increased,  and  a  larger  breadth  of  wheat  was  sown. 
While  the  crop  of  com  will  not  equal  the  great  yield  of  1870,  nor  that 
of  wheat  the  unparalleled  crop  of  1869,  there  will  be  an  ample  supply  ot 
both  for  the  wants  of  this  country,  and  tens  of  millions  of  bushels,  to 
sapplement  th«  short  crops  of  Europe.  While  the  product  of  hay  is 
somewhat  less  than  usual,  its  quality  is  good,  and  coarse  forage  in  all 
sections  and  winter  pasturage  in  the  South  and  distant  West  are  never- 
Ming  resonrces.  Gotten  will  be  gathered  in  smaller  quantity,  and  sold 
at  a  higher  price.  Other  crops,  as  a  wfiole,  promise  very  nearly  aver- 
age returns,  giving  moderate  rewards  to  labor  and  ample  supplies  for 
necessary  consumption. 

FINANCIAL. 

At  the  time  I  assumed  the  duties  of  Commissioner,  on  the  1st  day  of 
August  last,  the  appropriations  for  the  fiscal  year^ending  June  30, 1871, 
were  exhansted,  except  the  appropriation  for  the  ^'  purchase  and  distri- 
bution of  new  and  valuable  seeds,"  of  which  there  remained  a  balance 
ontxpended  of  $7,508.96,  with  unsettled  bills  for  seeds  purchased  in 
Eorope,  under  this  appropriation,  amounting  to  about  $7,300.  Of  the 
appropriations  for  the  current  fiscal  year,  the  following  statement  exhib- 
its the  amounts  disbursed  and  the  unexpended  balances,  under  their 
respective  heads,  on  the  1st  of  August  last : 


Titio  of  appropriation. 


Soivim 

C«C«lng  ttalisUca 

Pachaie  aad  distribaUon  of  seeda. 

Expertmental  garden ^ , 

^^•togent  expoBsea 

'vaitan,  cases,  aad  repairs 

>o«ia....Tr: 

libniy 

I*b«ataiy 

IttyivittiwDt  of  grounds 


Total.. 


••»  o  t- 

a  ■*■>  oo 

ii:- 

<J5 


16,207  92 
884  50 


707  96 
344  90 
ISo  50 


140  31 

480  35 

7,500  00 


16,451  44  I  1801,^18^^ 
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168,963  08 

14, 115  50 

45,000  00 

9.S92  04 

13, 555  10 

4, 514  50 

2,000  00 

1,909  69 

2,969  63 

19,300  00 
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Showing  a  balance  unexpended  at  that  date  of  $180,618.56,  which,  witli 
strict  economy,  will  be  sufficient  for  the  successful  operations  of  the 
Department  during  the  current  year. 

By  a  late  act  of  Congress  the  financial  operations  of  the  Department 
for  eaeh  fiscal  year  are  to  be  kept  entirely  separate,  t  deem  it  proper, 
therefore,  to  defer  until  the  expiration  of  the  present  fiscal  year  a  report 
of  these  operations  during  the  three  months  I  have  had  control  of  the 
Department,  when  a  complete  report  will  be  made. 

My  estimates  for  the^  appropriations  necessary  for  this  Department 
during  the  fiscal  year  of  1873  were  made  and  transmitted  to  the  Secre- 
tary of  the  Treasury  on  the  17th  of  October.  They  were  based  on  the 
appropriations  for  the  present  year;  reduced  in  some  respects  when  it 
could  be  done  without  injury  to  the  successful  operations  of  the  Depart- 
ment, and  slightly  increased  in  other  items  when  the  necessities  of  the 
case  seemed  to  require  it,  and  in  all  respects  with  reference  to  the  most 
rigid  economy  consistent  with  an  efficient  administration  of  the  legiti- 
mate objects  of  the  Department.  The  aggregate  amount  estimated  is 
less  than  the  appropriations  for  the  current  year.  , 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

FREDEEIOK  WATTS,  « 

GammismtierofAgribtdture. 

His  Excellency  17.  S.  Gban^s 

PteridenL 
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Sm:  I  have  the  honor  to  sabmit  my  seventh  annnal  report  as  Statis- 
tkm  of  the  Department  of  Agricoltore.  The  agricultural  production 
of  1871  has  been  less,  both  in  quantity  and  value,  than  that  of  1870.  The 
heaviest  decline  in  production  is  sieen  in  com,  which  fails  to  reach  the 
quantity  of  the  previous  year  by  one  hundred  millions  of  bushels, 
while  it  exceeds  that  produced  in  1869  by  a  difference  still  greater. 
The  amount  of  wheat  harvested  has  apparently  come  very  near  the 
pioduct  of  1870;  the  quantity  of  oats  grown  slightly  surpasses  that  of 
the  previous  year;  and  barley,  rye,  and  buckwneat,  always  presenting  . 
moderate  figures,  differ  in  their  aggregate  of  the  two  years  by  very 
slight  degrees.  The  difference  in  the  quantity  of  cereals  is  therefore 
maiDly  due  to  the  reduction  in  the  yield  of  com,  which  showed,  rela- 
ti?ely,  a  decrease  of  0  per  cent,  yet  actually  leaving  more*  than  an 
average  crop.  The  total  quantity  of  cereals,  as  estimated,  was  folly 
sixteen  hundred  and  a  quarter  millions  in  1870;  and  in  1871,  fifteen' 
haodred  and  a  quarter;  their  values,  respectively,  in  round  numbers, 
one  thousand  millions  of  dollars,  and  nine  hundred  millions.  As  com- 
pared  with  other  grain-producing  countries,  ours  now  stands  abreast 
with  Bussia,  in  some  years  slightly  tihead,  while  .the  two  together  equal, 
in  cereal  production,  all  the  countries  in  Europe  west  of  Eussia. 
*  The  area  in  cereals,  so  far  as  we  have  been  able  to  determine  it  with- 
out the  help  of  the  census — d,  singular  omission  in  the  national  enumer- 
ation to  which  this  Department  in  vain  called  the  attention  of  the  law- 
makers prior  to  the  census  of  1870 — was  sixty-four  millions  of  acres  last 
year,  and  sixty  nine  in  1870.  More  than  half  of  this  total  area,  as  also  a 
larger  proportion  of  the  aggregate  value,  is  attributed  to  the  maize 
crop,  which  is,  and  must  be,  for  many  years,  the  principal  cereal  crop 
of  the  country. 

THE  CROPS  OF*1871. 

CoBN  was  planted  eariy  in  the  central  maiaeproducing  region  of 
the  West.  Germination  was  quick,  and  growth  vigorous,  except 
'as  affected  by  local  droughts  and  the  destructive  prevalence  of  cut- 
worms in  sod-land*  Gold  rains  in  some  portions  of  the  West  retarded 
growth  in  low-lying,  or  heavy,  lands.  There  are  in  all  the  States  level 
lands  of  impervious  clay,  without  drainage,  amelioration,  or  thorough 
palTerization,  which  must  prophesy  faUure  in  seasons  of  heavy 
rain  and  in  those  of  serious  drought,  and  result  inevitably  in  yields 
which  fail  to  represent  the  capacity  of  the  soil  for  production.  In 
the  IfidiUe  and  Eastern  States  cut-worms  were  even  more  iivjuri- 
m  than  in  the  West.  In  the  Southern  States  a  good  stand 
^  obtained,  but  growth  was  retarded  at  first  by  cold  rains.  The 
Q^ts  of  June  were  too  cool  for  corn  in  New  England  and  through 
tlie  AUeghenian  elevations  as  far  south  as  Virginia,  and  heavy  rains  in 
Maryland  and  Virginia  obstructed  cultivation.  In  the  South  heavy 
rains  deluged  the  bottom-lands,  and  kept  the  fields  grassy  and  imper- 
fectly cultivated.  Throughout  the  West  the  crop  was  generally  in 
superior  condition  until  the  middle  of  July,  when  the  influence  of 
<lroaght  began  to  be  felt,  becoming  more  severe  in  August  and  Septem- 
ber, iujuiing  materially  the  crop  upon  the  lighter  soils  of  Ohio,  Michi- 
gan, Indiana,  and  Illinois.  In  Kansas  the  average  product  was  reduced 
by  drought,  and  in  the  Southwest,  especially  in  Texas,  the  loss  from  the 
same  cause  was  heavy.  **  r^  i 
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Wheat. — The  winter  of  187(M71  was  comparatively  mild.  The  pkmts 
were  protected,  in  £he  northern  latitudes,  by  a  sufficient  covering  of 
snow.  Spring  opened  early,  without  extreme  alternations  of  freezing 
and  thawing,  and  the  early  growth  was  unusually  promising.  As  the 
season  advanced  the  usual  complaints  of  insects,  rust,  and  drought  were 
received  from  various  quarters.  The  chinch-bug  was  especially  destruc- 
tive, the  greatest  severity  of  its  attacks  appearing  in  the  States  of  the 
Missouri  Valley.  Drought  in  California  reduced  the  yield  several  mil- 
lions of  bushels,  jits  greatest  injuries  being  wrought  in  tlie  valley  of  the 
San  Joaquin,  the  center  of  wheat-growing  in  that  State.  In  September 
reports  were  far  less  favorable  than  in  the  early  summer,  continued  dry 
weather  intensifying  the  depreciated  condition  returned  in  August  At 
this  date  the  average  depreciation  was  estimated  at  10  per  cent*  Min- 
nesota, usually  successful  in  wheat-growing,  reported  a  decline  of  25 
per  cent,  from  the  expectations  of  May  and  June,  mainly  in  consequence 
of  insect  depredations. 

These  drawbacks,  on  the  whole,  were  neither  more  numerous  nor 
severe  than  in  former  years,  and  the  aggregate  estimate  is  about  an 
average. 

Hat.— The  lack  of  rain,  at  many  pointls,  in  May  and  June  reduced 
the  hay  crop,  as  compared  with  that  of  the  previous  year,  between  two 
and  three  millions  of  tons,  or  about  10  per  cent,  and  increased  its  value 
$13,000,000,  or  about  4  per  cent.  In  the  Middle  and  Eastern  States  the 
loss  in  quantity  and  the  appreciation  in  price  were  extreme,  thougk 
locally  various  in^  degree.  The  immense  quantities  of  corn-fodder  at 
command  in  the  principal  maize-growing  districts,  and  the  tens  of  mil- 
Uons  of  tons  of  straw  annually  wasted,  are  resources  always  drawn 
upon,  but  never  exhausted  in  seasons  of  scarcity  of  hay.  The  reduc- 
tion in  yield  was  very  heavy  in  the  New  England  States,  and  notably 
so  in  Maine. 

Potatoes. — ^In  July  the  indications  were  favorable  for  a  somewhat 
larger  crop  than  that  of  1§70,  notwithstanding  late  frosts  at  many 
points,  drought  in  several  sections,  and  the  eastward  march  of  the  Colo- 
rado potato-bug,  which  had  established  a  skirmish-line  through  the 
central  counties  of  Ohio,  while  still  operating  in  the  more  western  States,^ 
though  feebly,  under  the  concentrated  fire  in  the  rear  by  the  farmers,* 
with  their  ammunition  of  Paris  green. 

The  resulting  crop,  as  estimated,  is  one  hundred  and  twenty  millions 
of  bushels,  exceeding  the  previous  crop  by  about  six  millions.  Value, 
$71,000,000,  against  $82,000,000  for  the  crop  of  1870. 

Cotton. — In  June,  1870,  when  a  large  increase  of  cotton-planting  was 
reported,  the  declaration  was  made  in  the  Monthly  that  <Hhe  cotton- 
growers  seem  detemiined  to  reduce  the  price  to  15  cents,''  which  was 
accomplished  within  six  months,  by  an  increase  of  the  cotton  crop  from 
a  little  more  than  three  millions  of  bales  to  nearly  four  and  a  half  mil- 
lions ;  and  in  the  report  of  June^  1870,  it  was  stated  that  the  penalty  ot 
growing  four  millions  of  bales  instead  of  three  was  a  reduction  of  7 
cents  per  pound,  equivalent  to  $130,000,000  on  the  crop.  Short-sighted 
political  economists  objected  to  that  phase  of  presentation  of  the  result- 
ing loss,  as  incorrect;  but  when  four  millions  of  bales,  at  $76  per  bale, 
produce  but  $304,000,000,  while  three  miUions  of  bales,  at  $109  per  bale^ 
bring  $327,000,000,  or  $23,000,000  more  for  the  smaller  crop  than  for  the 
larger,  there  is  the  additional  loss  of  the  labor  employed  in  making  the 
extra  million  of  bales,  instead  of  producing  food  and  forage  supplies,  dow 
obtained  at  ruinous  cost  from  the  North ;  and  all  these  losses,  witti  their 
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incidental  results,  in  thwarting  systematic  rotation  and  recnperative 
creeping,  Tnll  far  exceed  the  $180,000,000  of  the  above  calculation. 

The  crop  of  1871,  partly  from  diminution  of  area  and  partly  from  di- 
fflinished  yield,  has  probably  fallen  to  the  plane  of  that  of  1869,  and  the 
price  has  advanced  in  almost  equal  proportion.  While  the  recommend 
ations  of  these  reports,  respecting  the  production  of  cotton,  have  been 
bitterly  assailed  by  speculators  and  dealers,  the  positions  taken  are  im- 
piegoable,  viz:  tliat  these  fluctuations  of  production  and  price  are 
iojorious  alike  to  producers  and  manufacturers;  that  cotton  in  the  Gulf 
States,  while  the  prominent  ctbp,  should  not  be  grown  so  exclusively 
as  to  run  the  price  below  a  living  profit  and  cr&ate  adebt  for  provisions 
and  supplies ;  that  no  one  crop,  which  can  scarcely  average,  for  years 
to  come,  however  large  it  may  be,  a  value  of  $300,000,000  (a  sum  less 
than  the  intrinsic  annual  value  of  wasted,  undepastured  grasses  of  the 
country,  and  scarcely  greater  than  the  actual  receipts  from  milk  in  its 
various  forms)  can  alone  make  the  South  a  wealthy,  or  even  thriving 
community. 

The  redaction  in  area  of  the  crop  of  1871  was  estimated  at  15  i>er 
cent. ;  the  diminution  of  the  product  appears  to  have  been  fully  30  per 
cent  The  June  reports  indicated  a  condition  below  an  average  in  almost 
every  State.  The  spring  had  been  unusually  wet  and  cold,  retarding 
growth,  obstructing  cultivation,  and  discouraging  replanting.  The 
possibilities  of  production,  lying  between  a  long  and  favorable  season 
and  one  of  various  disaster  and  early  frost,  were  ranged  from  three  and 
a  half  millions  of  bales  down  below  three  millions.  In  July  the  condi- 
tion of  the  crop  was  not  materially  changed,  and  the  succeeding  reports 
were  of  the  same  tenor,  comparatively  unpromising,  though  threatening 
no  great  disaster  from  insects  or  other  causes.  The  season  proved  to 
be  a  week  later  than  the  average  date  of  killing  frosts,  and  the  estimate 
was  placed  at3,400,000  bales,  or  1,040,000  bales  less  than  the  crop  of  1870. 
Though  almost  universally  deemed  too  low  by  cotton-brokers,  who 
were  inclined  to  charge  upon  the  Department  a  conspiracy  to  advance 
the  price,  the  result  will  probably  show  a  still  greater  decline  than  was 
indicated. 

THE  CEOP  ESTIMATES  OF  1871.  * 

In  view  of  the  fact  that  no  national  census  was  ever  known  to  agree 
doeely  with  a  State  enumeration,*  and  that  repealed  efforts  by  the 
same  authority  do  not  reach  precisely  the  same  results,  it  has  seemed 
little  less  than  temerity  to  attempt  to  estimate  the  varying  yields  of 
crops  from  year  to  year.    Infallibly  close  approximation,  in  every  in- 
stance, is,  indeed,  impracticable.    Local  statisticians  find  it  diflficult  to 
ertimate  accurately  for  a  single  State ;  with  all  the  States  and  Territories 
indnded,  the  distances  augmented  and  areas  for  examination  enlarged, 
the  problem  becomes  far  more  difficult  of  solution.   Were  the  fluctuations 
of  production  less  marked,  it  would  be  easier  to  calculate  the  effect  of 
chauge-producing  causes.    The  minor  crops  are  quite  too  variable  for 
any  mode  of  estimating  that  does  not  require  at  least  a  partial  census. 
The  extent  of  this  fluctuation,  even  in  the  prindpal  crops,  is  not  gener- 
ally appreciated.    The  assessors'  returns  of  Ohio,  which  are  more  i-eli- 
able  than  those  of  most  other  States  making  similar  returns,*  show  an 
aggregate  of  20,916,518  bushels  of  wheat  produced  in  1862,  falling  off, 

'The  census  returned  15,n9i»057  bushels  of  wheat  in  Ohio,  crown  in  1859,  and  the 
issmon  12,912,090;  the  census,  27,8i^2,159  bushels  grown  in  1§59,  and  the  assessors, 
'JMd9,729.  The  census  returned  67,501,114  bushels  of  com  in  1859,  and  73,543,190  in 
1^;  ad  the  assessors  60,813,094  and  67,105,350in  those  years  respectiip'eljp  ^  . 
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in  the  years  following  respectively,  to  twenty  millions,  (in  round  num- 
bers,) to  fifteen,  to  thirteen,  and  to  less  than  six  millions  in  1866;  then 
rising  to  thirteen,  to  sixteen,  to  twenty-six,  (in  1869;)  and  falling  again 
to  eighteen  millions  in  1870. 

There  are  other  elements  of  difficulty  peculiar  to  this  changing,  grow- 
ing country..  Kew  States  spring  into  existence;  young  States  are 
creating  new  counties  and  peopling  most  densely  those  already  existing, 
oftentimes  with  such  rapidity  that  the  more  observant  citizen  is  unable 
to  calculate  with  accuracy  the  Ate  of  growth.  The  returns  of  one  year, 
therefore,  fail  to  cover  the  area  or  the  population  represented  by  those 
of  the  next.  In  States  like  Kansas  or  Nebraska,  this  difficulty  is  almost 
insuperable. 

In  the  Soath,  where  the  changes  of  &vq  years  had  almost  obliterated 
important  indastries,  and  the  memories  of  reporters  in  1866  failed  to 
make  accurate  comparisons  with  the  census  year  1859 — ^where  the 
changes  of  the  labor  system  and  the  losses  of  a  fearful  civil  war  gave  a 
gloomy  tinge  to  the  most  deliberate  effort  of  the  judgment— the  case 
was  worse.  Still,  results  have  been  comparatively  successful  wherever 
our  sy^stem  has  been  fdlly  in  operation,  and  especially'  with  regard  to 
the  principal  products. 

While  our  plan  has  only  been  in  partial  operation  for  the  latter  half 
of  a  decade,  its  success,  wherever  our  lists  of  correspondents  have  been 
complete,  have  been  sufficient  to  show  it^  superiority  to  any  undertsbken 
by  individuals  or  associations.  It  has  proved  in  some  instances,  in 
fact,  to  be  more  reliable  than  a  State  census.  In  Minnesota,  where 
the  returns  received  (by  my  predecessor)  were,  at  first,  very  incomplete, 
and  the  estimates  widely  at  fault,  the  wheat  crop  of  1869  was  placed  at 
19,000,000  bushels ;  the  United  States  census  made  it  18,866,073  bushels ; 
while  the  State  returns  (assumed  to  be  authoritative  in  their  aecuracy) 
gave  only  17,060,467.  In  Illinois,  without  aid,  year  after  year,  of  State 
returns  or  local  estimates  whatever,  except  our  own,  the  wheat  estimate 
was  29,200,000  bushels,  while  the  census  exhibit  was  30,128.405.  The 
crop  of  corn  varied  by  a  small  percentage  of  difference,  ana  the  num- 
bers of  cattle  and  horses  were  almost  exactly  those  of  the  census.  Yet, 
in  minor  products,  in  newer  or  distant  States,  and  with  less  complete 
arrangements,  wide  discrepancies  have  sometimes  occiured. 

The  estimates  of  farm  animals,  in  the  following  tables,  are  intended 
to  include  those  kept  in  cities;  the  census  enumeration  includes  only 
animals  on  farms: 
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Td^ihowing  the  product  of  each  prineipal  crop  of  the  Bever<U  States  named,  the  yield  per 
an,  ike  total  acreage,  the  average  price  in  each  State,  and  thevalfie  of  each  crop,  for  1871. 


Product. 


iBdianconi.. 

WhMl 

Bye 


.bashels. 

do... 

....do... 


Bteiey 

Boekwheat. 
Polatoei.... 

Totaeco 

H*J 


....do... 
....do... 
....do... 
....do... 
.poonds. 


Total. 


BBW  TIAMPflHTRR, 


Wheat. 
Kye... 


.bnsheb. 
....do... 
....do. 


do... 

do... 

do... 

do... 

TohMo* pounds. 

Hay tons. 


Barley 

BackwhMt. 


Total.. 


Bje., 

Otfi.. 

Bvley  ..... 
«iAwbert . 
PDtoUm.... 

TobMoo 

fl*y 


.bushels. 
..-.do... 
....do... 
....do  .. 
....do... 
....do... 
...  do... 
..pouuda. 
tons. 


TMal.. 


lUSSACIILSETTti. 


Vb«t 

}p 

^kvbeat. 


.buslitils. 
....do.... 
....do... 
....do... 
...do... 

.do 

.do 


I. 


1,078,000 

S69.000 

31,000 

1,514,000 
439,000 
398,000 

7.310,000 


656,000 


h 
I 


27.2 
13 

17.9 
25 
81.5 
21 
142 


1^ 


39,632 
20,692 
1,602 
60,560 
20,418 
18,952 
51,478 


.40  j  1,420,086 


l,639,ft20 


1,273,000 
186,000 
44,i00 
1,151,000 
97,000 
88.700 
3,874,000 
153,000 
535^000 


1, 747, 

413, 

67, 

3,106, 

108, 

319. 

4,850. 

70, 

661, 


35u7 

ia2 

1&5 
37 
29. 4 

ia7 

140 
900 
.97 


35.G 

16.  ti 

16 

35.5 

22.8 

21 

160 

950 
1.02 


35,653 

12.236 

2,378 

31,108 

3,299 

4,743 

27,671 

170 

551.546 


1^ 

0.5 


r 


$0  98 

1  80 

1  19 

66 

87 

91 

.46 


96  00 


95 

1  72 

1  Id 

63 

98 

71 

49 

20 

23  00 


608,809  |. 


49,073 

24,879 

4.225 

87. 492 

4.796 

15,190 

90,312 

74 

411. 117 


i«b«Deo pouiidH.. 

a*j tons.. 


1,419.000 

36,000 

243,000 

754, 0«.0 

123,000 

49.000 

2.428,iKM) 

C.  917. 000 

405.000 


.{    1.060,098 


162 

1  11 

53 

1  22 

70 

37 

19.  j 

17  50 


11,066,440 

484,900 

96,690 

90^.240 

•  381,930 

362.180 

3, 903;  600 


17,056.000 


23.739,480 


1,909.350 

319,990 

40,790 

725.130 

95.060 

62,977 

1.898,260 

90.600 

12,305.000 


16,606,017 


34.3  1 

41,370 

r  i 

1,978 

13.500 

31.4 

24,012 

24.2  1 

5.082 

15 

3,266 

126 

19,  'J6U 

1.450   , 

4.770 

.CO 

4-.JI.  875 

yrf 

1  08 

1  12 

70 

1  07 

1  07 

68 

20. 

29  60 


1.799,530 

660.060 

75.096 

1,646,180 

131. 700 

223.900 

1,794,500 

13,786 

15.067.500 


21,350.652 


Toul i ! !        535.123  I 


uuoDJS  ifiLAan>. 

Ii>^uoM>m bnBliela. 

^hai do... 

ii}9 do... 

<>«« do... 

li*TW7 do... 

B«iek%rbcat do... 

l*«*tato« do... 

T»Ucco pounds. 

*'"j tons. 

Tot.ll 


308,000 
700 
20,600 
156.000 
3U.900 
1,400 
527,000 


27.3 

18 

19.6 

33.3 

23- 

IG 

90 


80.000  I 


.91 


11,282 
38 
1.051 
4.6c;4 
1.343 
87 
5,855 


99 
1  65 
1  05 

CO 
1  00 
1  03 

73 


87.012  33  33 
112,252  1 


1,390,620 

60,480 

272,160 

527.800 

131. 610 

52.490 

1.651.010 

1.417.985 

11.98^.000 


n.  492, 125 


304,020 
1. 155 
21  690 
93  600 
30  900 
I  470 
384.710 


2.  i^\  400 
3.504,783 
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Product. 


CONNECTICUT. 

Indiau  corn bnaheU.. 

"Wheat do.... 

Bye do... 

0»U do.... 

Barley do. 

Backwheat do. 

Potatoes ; do 

Tobacco ponnds.. 

Hay *. tons 


Total. 


Indian  corn bushels., 

Wheat ^ do... 

Kyo do... 

OaU do... 

Barley do... 

Buckwheat do... 

Potatoes do..- 

Tobaoco , pounds., 

Hay tons. 


Total.. 


KXW  JKBflXT. 


Barley do... 

Buckwheat do... 

P«>tatoea do... 

Tobacco pounds. 

Hay tons. 


Total. 


PENKSTLVAMIA. 

Indian  com busheU. 

Wheat do... 

Bye do. 


Oata 

Barley 

Buckwheat . 
PbUtoes.... 

Tobacco 

Hay 


....do. 

....do. 

....do. 

....do... 

.pounds. 


Total. 


Indian  corn bushela.. 

Wheat do. 

Rye do. 


Oato do.... 

Barley do — 

Buckwheat do — 

Potatoes do..... 

Tobacco pounds.. 

Hay tons.. 


Total. 


51,719 
•J,  tJTC 

•JO.  915 

•J),3\(i 
1. 0-J5 
•i.  079 

Ifc.  i»G.| 
4,701 
0, 370 


503.  G45 


$1  07 
1  55 
1  17 

o:> 


1  v:o 

1  00 

U8 

25 

31  90 


17, 483, 0(?0 
0,589.000 
2,341.000 

33, 610, 000 
6.046,000 
3.091.060 

86. 377. 000 
2,558.000 
4,221,000 


33 
17.2 
10.6 
39. 1 
25.9 
24. 1 

107 

(K-.7 
1.22 


:••:!),  787 

.'^7.  500 
141,024 
531,015 
26^.  185 
ICH,  257 
2ir,,.'il4 
3,893 
3,459,630 


6, 169,  Oil 


10,559.000 

9,100,000 

517.000 

3,846,000 

7,200 

289,000 

3,935.000 

40,400 

403,000 


39,254,000 
10,339,000 

3,336.000 

31,545.000 

472,000 

2,050.000 
11,749,000 

3,302^000 

8,050,000 


3,575,000 

688,000 

10,100 

398,000 

1,700 

1,100 

238,000 


33,000 


36 
18 
15 

33.3 
tif. 
16 
96 
1,150 
1.30 


293.  305 

116,666 

34,406 

115,405 

276 

18,062 

40, 989 

35 

310,000 


82 
1  51 

crt 

:.i 

78 
IS 

^v^ 

12.0 
19  42 


75 
1  54 

94 
52 
95 
5)2 
t)6 
18 
26  70 


$1, 7.17,  «:«^ 

30,983 

347,490 

622,700 

27,000 

97,900 

1, 316, 4eo 

2,023,500 

12,823,'^ 


19,056,535 


14,330,0(K) 

14.479,390 
2,060.080 

10,631.100 
S,417,8»0 
2,410.980 

12,660,960 
3^309 

61,071.820 


150,290,578 


7,919,250 
3,23i000 

1,999,  wo 

6,ti40 

265,  b» 

2,597,100 
7  272 

io,7ca;ioo 


929,294  I I   •27,21G,W2 


35.5 
16.2 
14.6 
31 

18.6 
21.1 
112 
1,200 
.93 


1, 10.".,  7-ir. 

1,  VXi,  705 

•-2'-',  493 

l,017,5JiO 

25, 376 

97, 156 

104,901  ' 

2,826  I 

2,204,301 


19 
•K> 
'Xi 
55 
15.  -J 
I  76 


96U 

:^ 
cxio 


5, 980, 144    1  128, 45t»,  l»7» 


11.5 
5 
20 
17 
12.5 
120 


L25 


62,500 

(■U) 

59,626 

1  52 

2,020 

75 

19, 900 

41 

100 

?0 

88 

77 

1,983 

50 

26. 400 


272,817 


17  50 


2, 145,  CtK< 

1,045,7IW 

7,57.. 

163.  IW 

1,3('0 

e47 

119,000 


577, 5C0 


4,000.2lJ 
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J'ttHc  showing  Uib  product  of  each  priKOtpcJ^rop,  <JH).— CojQtimit'J. 


rroiluci. 


\i. 


IfflUaxi  Qom boBhels . 

Wlttal do... 

i;ye do.-. 

QatK, V do... 

I^viey  —  .„ do... 

Backvheat do... 

Poutoe* do... 

Tobsooo ........pounds. 

ILy tons. 


IViUl. 


WlMBt. 

Rfs., 


OMs. 


.bushels. 
....do... 
do... 


Bwkwb«»(. 


Tabaeco., 
Hsy...... 


....do. 

....do. 

....do. 

....do. 

.pounds. 

....tonfi. 


Ibtal. 


ROBTH  CAROUKA. 


ladianeom.. 


Otti. 


.biubols. 
....do... 
do. 


TatecGO.. 


....do... 
....do... 
....do... 
....do... 
..pounds. 
....tons. 


Total. 


fOUm  CABOUNA. 


Wheat. 


.Irashels. 

do. 

.....do. 


Oils 

Bri^ 

BMicwteai. 


T<teeco.. 


.do., 
.do., 
.do.. 
.do.. 


r 


1V337.000 

5.  an  000 

SST.OOO 

9;  563, 000 

10,»00 

50,000 

I.SIO.QOO 

13«M0.000 

174,000 


19, 533, 000 

€,S69,000 

467,000 

5,381,000 

0,000 

33,000 

1,174.000 

39,384,000 

183,000 


20,700,000 

.8,530,000 

320,000 

3,200,000 

1,900 

14,000 

816.000 

9,000,000 

84,000 


9,840,000 

586)000 

46,000 

537,000 

4,900 


.tons. 


Total. 


GSOBOIA. 


Ittiisoani. 

^nm 

J5«. 


IWfy ...... 

Baekwbeaft. 


.bvaliela. 
.....do... 
.....do... 
.....do... 


T«teeeo.. 
% 


.do. 
,.do. 
..do... 


Total.. 


84,000 
35^000 
18^500 


99,150,000 

1,^8,000 

80,000 

1,512,000 

6^700 


827,000 

900,000 

18^000 


93.6 
1*2 
11.5 
17.7 
18 
U.^ 
71 
650 
1 


29l« 

8 
13.6 
16.4 
17.5 
14.4 
71 
708 

L21 


3  a 


475 

4ri; 

1'4, 
144. 

3, 

17, 

•-•0, 

174, 


1,331,018 


1  ."/-• 
t.l 

yo 

1)7 
71 

u:,  71 


14 

6 

0.6 
10.6 
16 
11.6 
105 
509 
1.13 


7.1 
i\  9 
ID 


05 
500 


.60 


10.3 

5 

7.3 
10.7 
14.6 


96 
360 
1.50 


9(k\17C 

700,  1-25  I 

:3.J,  'Xi6  I 

3^8,  I0!»  I 

«77 

»»,291 

KJ,  5.15 

:.;"),  t;27 

151.  -Zii) 


2,210,817 


1,  47R,  571 

43],U66 

4H,4t»4 

807, 547 

118 

1,2«)C 

7,771 

16,026 

74,336 


2,255,725 


984,000 

117,200 

6,  478 

60,337 

326 


884 

70 

30,833 


1,200,123 


1,956,310 
343,600 

.      10,958 

141,308 

390 


2,364 

857 

UOOO 

9^467.787 


71 
4.) 

71 

10. 
17  8-J 


V,  185,280 

8.5H0aO 

343,950 

1,23(1,210 

S»,810 

48.500 

{•Tjl),  100 

i,07i,r>5d 

4,  473. 040 


23, 71C,  IM 


VX 


IOt», 

3:u. 

27. 
♦J»J1, 


510 

yio 

090 

(KiO 
540 
47U 
OCU 


33,  :W2,  092 


71 
1  42 

80 
li'J 
(»5 

in 

71 

10. :{ 

12  30 


02 
2  OJ 
1  55 

«7 
1  00 


1  38 

10. 

21  GO 


93 
1  (k> 
1  50 

feO 
1  45 


1  43 
21.4 
23  06 


1 1,  r:'j7.  ow) 

3,  5n  (lOO 

27.->.  aoo 

1, 3^^<J,  UOO 

1,235 

t*,540 

.^79, 300 

9«».  800 

1,033.200 


22,  SCI,  935 


9, 052.  H)0 

1, 1«),  f.tJ» 

7I,3IW 

4<n,  1!X1 

4.900 


ILXD-JO 
3, 675 

3tr9,  coo 


11,3«)4,965 


IS,  7:i0, 500 

2,851.^80 

124.  bOO 

1. 2015, 000 

ei.3l»5 


".iOi,  340 
01.  »J00 
415. 080 

23,735,665 
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TkMe  alwwing  fkeprodud  of  eaek principal  crop,  cfc— Continued. 


Prodnot. 

Amount  of  crop  of 
1871. 

I 
< 

1 

1 

CS 

9 

£ 

5 

FLOIODA. 

Indian  Gom..........T imfth«i«.- 

3,022.000 

10^ 

188.971 

$109 

••^aB,i») 

Wheat 

do.... 

Ryo 

Oats 

BarlOT 

do.... 

do.... 

do..-. 

600 
116,000 

11.5 
13 

52 
8.923 

1  .'iO 
1  01 

900 
117.160 

BookwlieA 

do.... 

*  «•••••••-• 

Potatoes. 

Tobaooo 

do.... 

ponnds.. 

9,700 

73 

132 

....4....... 

1  93 

1^721 

Uny 

tons.. 

Total 

198.078 

2,340,761 

bnshola.. 

1T.AT 

19,060,000 

832,000 

24,000 

.       672,000 

6,000 

14.5 
(i.3 
».2 
13.4 
15.5 

1, 315, 8G2 

132,063 

2,606 

92 
1  56 
1  80 

87 
1  10 

17,5S3^QiO 

1,S9T.990 

43,800 

5^4.640 

6,600 

Wheat 

do 

IB^e 

Oata 

Bftrley 

do.... 

do.... 

do.... 

Bnokwheat 

do.... 

Fbtatoea.. 

do 

157,000 

85 

1,847 

1  06 

166^420 

Xobacco 

Hay 

tons.. 

18,600 

L33 

13,984 

19  50 

36S;700 

Total 

1 

1,516.900 

20^019^000 

SgllTI. 

buBhela.. 

40.... 

, ...do..-. 

— .      ■-    .„       I.     - 

KJSSL 

ludiancom 

Wlieat 

Rw, 

18,1^,000 

198.000 

17,600 

465,000 

3»500 

11 
10 
9.2 
13.8 
Iti 

1,298,571 

19,  er.o 

1,934 

33,695 

218 

93 
1  59 
1  70 

9C 
1  15 

17,810,400 
314, » 

44cCfOO 
4.005 

oS.::;:: 

Bailey 

Baokwfaeat 

do.... 

do.... 

do.... 

Potatoes 

:....,..do.... 

SS3,000 

bd 

2,534 

135 

301^030 

Tobaooo 

poonds.. 

Hny 

tons.. 

i^GOO 

1.45 

10,758 

21  GC 

337.896 

Total 

1,3C7,S10 

19,250.851 

ilAKA. 

boshcla.. 

do..-. 

, 

/"***""* 

LOUQ 

Ijadian  corn 

Wheat 

8.100,000 

14.4 

56-i,500 

112 

9,072,000 

Ryo 

cSta 

Barky 

Buckwheat 

do.... 

do.... 

do.... 

^ do.... 

i.ioo 

39.000 
1,200 

il 

20 

18 

ioo* 

1,050 
CO 

1  "JO 
J   12 
I  16 

l.bTO 

43.  (»D 

1,393 

Potatoea 

Tobacco 

do.... 

pounds.. 

74,000 

GO 

1,233  1    1  37 

101,380 

Hay 

tons.. 

ie.'oo6 

L30 

10.GCtf 

25  00 

4UO.00O 

Toiftl 

576, 515 

!»,  G20, 322 

LAS. 

*■ 

its: 

20.S47.000 
GSl.OOO 

'ia,000 
C15.000 

42.000 

19 
11.5 

25.1 

1, 097, 210 
47.013 
3.471 

2;  100 

1  11 
1  97 
165 
101 
135 

23,140.170 

1,085^470 

G9.30O 

702,00i» 

56.70l» 

AVheut 

■Rye 

do.... 

do..-. 

<)it:* 

do..-. 

J>ncU\v]»e.it 

-•..: do.... 

Poia.toc.4 

do 

2i20,000 

105 

2,095 

lfc5 

407.  OU" 

'J'ol>ttct\"> 

potmds  . 

tons.. 

IlilV 

22,500 

1.U7 

21,028 

2133 

547. 42:. 



TotJil 



1.200,709 

26.008.06.' 
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Prodoot 


Si 

i 

s 


ASKAKSAS. 


Indian  corn. 
Wbest 


.bushels. 
....do. 


Oits 

Bsri^ 

BBckvbeat . 
FMatoes.... 

Toteoco 

Hay 


..do. 


•do... 
....do... 
....do... 
....do... 
.pounds. 
tons. 


Total.. 


TE?niE.SSEIL 


IndiaB  ooni. 
Wkest 


.bushsU. 
do. 


Qtts 

Buhj 

BhrkirlMtt. 
TMaiMm  .... 
Tobttoeo  .... 
Hsy. 


.do. 


....do. 
....do... 
....do... 
.  .A^do. . . 
.pounds. 
tons. 


Total.. 


WEfiT  VlRGIST.l. 


W¥eat 


hashels 
...do., 
do.... 


IG,  230,000 

68B.000 

39,000 

C37,000 

8,000 


427,000 

778,000 

13,300 


4.%  900, 000 

0.140,000 

20d.000 

4,110,000 

79.000 

65,000 

].19S,000 

es,7rjo.ooo 

121,000 


0,345,000 

2,6oaooo 

.-  - 21)8,000 

0M« do....;        2,3S9,()00 

Birkt  -    " 

Bwkwhrat 

FMstoet 

Tobaeeo 

Hit 


.do. 
..-.do.... 
....do....; 
.T^oouds.. 

....tons..! 


M.000 
05,000 
080.  noo 
2,177,000 
193,  UOO 


Totftl. 


KT^XTITKT. 

Xcdiaaoom Imsbrls.. 

WWat do... 

Ky« do..-. 

0«« do.-.. 

JW^ do.... 

Bfc-ivhest do.... 

rWatoes do 

^fecco pound!).. 

"7 1 tous.. 


Tot?l. 


"pBcwn 

^ .-. 

B;« 

..'. bushels.. 

^..do-... 

do.-  . 

oi,.::; 

do..-. 

uiky .: 

do.... 

^hest 

.......... .....QO. ... 

.....do..-. 

T«arr»..:: .::::.:: 

..pounds 

HaT....  :;:  :: 

tons.. 

TViua. 


r.n.  S43. 000 

4,488,000 

tW,000 

0,200,000 

24;^00J» 

4.000 

S,  124.000 

103,  TiOO.  000 

:s20,ooo 


59,506,000 

18,575,000 

441,000 

84,990,000 

1,503,000 

243,000 

8,613,000 

21,311,000 

1,730,000 


20.7 
8.4 
12 


P2 
633 
1.C7 


23 
5 

e.4 

15.2 
17.8 
8,2 
60 
741 
1.49 


27.C 
JO 
13 
2.'}.  1 
11 

M.  1 
;3 
605 
.07 


003.014 

81.904 

3,2S0 

26,280 

95 


5,207 

933 

7,305 


733,588 


1,  OO.'J, 

1,029, 

24. 

2701 

4, 

7, 

14. 

30, 

83. 


3,401,819 


338.580 

260,800 

20, 615 

l»j,  179 

4,el8 

4.609 

13, 424 

3,598 

198,969 


940,598 


27.3 
6.1 

0.4 
24.3 


724 
1.20 


38.5 
13.9 
14.5 
34.7 
26.1 
14.5 
96 
828 
1.23 


1,072,271 

7;i5,7:n 

0^446 
2.%5,514 

11,045 
100 

30,782 
142, 9&» 
266,666 


3,507.570 


2,324,831 

1,336,330 

30, 413 

720.172 

61,a'M 

16,758 

89,718 

25,73fr 

M18,03S 

6,023,025 


2  = 
So 


10  66 

1  55 

1  75 

73 

120 


1  11 
14.  i 

20  87 


51 
1  28 
92 
40 
73 
90 
6^ 
11 
16  58 


1  31 

87 
4t 

■70  1 
9^5  i 
66  i 
14.41 
14  53    I 


$U),  723,000 

1,066.400 

08,930 

479,610 

8.400 


473,970 
113,810 
854,614 


13, 183, 094 


23.409,000 

6U>9a7a) 

191,300 

1,893.360 

56,100 

SS.500 

768. 9W 

8,502,500 

S.055.9ar) 


37,520.480 


5.887,350 

3^416,480 

833,160 

1,051,160 

:n.  too 

59,800 

(M6.H0O 

313,488 

2,813.940 


(4,459.378 


47 

1  2i) 
81 
41 
84 
1  2j 
78 
07.' 
14  27 


25.306,210 

5, 789. 520 

f  (U.  890 

2,545.690 

eW,  120 

5,000 

l,656.7-» 

7,969.500 

4,5Cfi.40O 


48,747,050 


45 

40,2n,7flO 

126 

2:),  404, 500 

77 

3:»,570 

35 

8,746,500 

7* 

1, 178, 880 

90 

233,280 

6.1 

5,426,190 

09.1 

1,939,301 

11  91 

20,604.300 

103;  1301 161 
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Table  showing  tlui  jn'odttct  of  eacli  lyrindpal  crop^  cfc— Continued. 


Frodoot 

u 

6 
E 

1 

•1 

IJ 

zi 

I§ 

i 
'3 

»ncniaA5. 

Indian  corn bnsliels.. 

Vrheat do.... 

Byo do.... 

Oata  . .                                                  do 

16,179.000 

16,205.000 

241,000 

9,634,000 

554.  OUO 

405,000 

5.950.000 

314 

14 

14.4 

34.2 

23.2 

15 

G8 

499.351 

1,157.500 

16.736 

281.695 
23.879 
27,000 
87.500 

€0  59 
1  32 
76 
41 
«) 
79 

|9..U-.,fiin 

21,390.«>0 

183, 10» 

3, 040. 040 

515,22.1 

SI')  '01 

Barioy 

Backwbeat 

do.... 

do...: 

Pbtatoos 

Tobacco 

pounds.. 

tons.. 

4,938,00U 

Hay 

1.030,000 

1.13 

919, 643 

17  33 

n.fivJoo 

Total 

3,013,303 

58,692,8i0 

buahcls.. 

do.... 

do.... 

IXDI^ 

yn«n«in  com 

Wheat 

Bye 

79.205.000 

19,190,000 

423.000 

11,784.000 

358.000 

154,000 

2,436,000 

8,316.000 

826,000 

35.7 
12 
W.9 
28.8 
27.4 
13.5 
64 
702 
L19 

2.218,697 

1,509.166 

30.431 

409.166 

12.846 

11,407 

38,002 

11,846 

694,11/ 

37 
1  26 
72 
33 
72 
75 
82 
08.5 
12  78 

S9.3Q5,aV) 

Sato :::::: :::::: 

do.... 

S,888.7a> 
253,440 
115,  .VK) 

1.997,390 

706,800 

10.558;2» 

SSoy."  -" 

.  ^           .  ...do... 

.^ do.-.. 

I^tatoea 

do.... 

Tobacco 

Hfty 

pounds.. 

tons.. 

Total 

5.025,608 

•■ 

71. 306;  130 

DIB. 

bu&hela.. 

do.... 

do.... 

do.... 

do.... 

iiiii 

203.391,000 

25.216.000 

2.190,000 

38,502.000 

2,053.000 

164,000 

7,162,000 

6,398,000 

1,838;  000 

38.3 
12.3 
17.8 
33.1 
25.5 
14.1 
61 
731 
1.31 

123.033 

1.163.202 

80.509 

11,631 

117.409 

8,753 

1,403,058 

33 
1  18 

28 
52 
74 
65 
0&6 
10  05 

65.065,190 
29,7H8W 

1,296.400 
10;780.5« 

l,O67.SG0 

Buckwheat 

Potatooa 

do.... 

do.... 

131. 3© 
18,471.900 

Tbbaeco 

Hay 

pounds.. 

tons.. 

Total :.... 

10,368,139 

133.017,748 

...i bushels.. 

do.... 

do-... 

do.... 

do.... 

do.... 

do.... 

pounds.. 

tons.. 

WIBOOI 

Wboat 

Bye 

Oata 

Bariey 

Buckwheat 

Potatoea 

Tobacco 

21,394,000 

15.759,000 
1,531,000 
448.000 
5^502.000 
1,140,000 
1,345.000 

37.7 
12.2 
16.1 
3&6 
29.9 
18.3 
105 
1,800 
1.45 

567.480 

1,511,  U7 

T7;304 

408.264 

51.904 

24,480 

58,400 

950 

937,586 

43 
1  11 
00 
35 
56 
63 
55 
11 
10  63 

9.190.430 
20,4fl3.!W0 

745,800 
5,515.621 

857,360 

977, 7W 
3;  026, 100 

125, 4l« 
14,297,350 

Total    

3,690,715 

54,5aS,S00 

K)TA. 

bushels.. 

do.... 

1 do.... 

do.... 

do 

MINKEfi 

Indian  corn 

Wbeat 

Bye 

Onu 

Borluv 

8.152.000 

J2, 016. 000 

68,000 

7,883,000 

960.000 

47,000 

1,745,000 

37.3 
11 

16.8 
33.8 
25.4 
20.7 
123 

218,552 

1,092,363 

4,047 

233.234 

37.795 

2,270 

14,186 

44 

1  00 
63 
31 

46 
84 
39 

3.50fi.BfO 
12,016,rt»0 

441, 'W 

BnckWhent 

PobitooA 

do.... 

do... 

n!»,  4S» 

liny 

tons.. 

7901  €00 

1.55 

513. 548 

027 

'"4,996.980 

Total 

3. 115, 985 

24,478.490 
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Table  shotcing  the  product  of  each  prinapal  crap,  cf-c-^CoD tinned. 


Prodaei 


Ic^D  eora. 

Wheat 

Bye 


.bashela. 
....tlo... 
....do,.. 


Oaa do. 

Baiicjr  do. 

Sackvh(^ do... 

PDUtOCA do... 

Tobacco pounds . 

Hmy tons. 


a 


Total., 


fadlAD  com.. 
Wbeit 


bitflidrt. 

-. do... 

Kt». do... 

Oits do... 

fivl^ do... 

Boekvbeat do... 

I^yutocfl do... 

Tobacco ponnds. 

Hay tons- 


Tot«l. 


Wheat. 


.bushcU. 
....do... 
....do... 


Oats do. 

Bariey do... 

Bockvhcat do... 

PotatocB do... 

Tobacco pounds. 

Uay 4 tons. 


Total. 


KEnRABKA. 

Indian  corn biuthols. 

Wheat do... 

By» do... 

OttM do... 

Barley do... 

buckwheat do... 

PWatoea do... 

Tobacco pounds. 

Hay tonsi. 


Total. 


CAUFORNIA. 

^fi^com... bushoU. 

^n^at do... 

£t». do... 

Oku do... 

Earipy do... 

Beckwbpat do... 

ftitatofn do... 

Tobacco pounds. 

illy tons. 

Total 


99,019.000 
18,400.000 
533,04iO 
19.934.000 
S.  110,000 
152,000 
6,084,000 

r>,ooo 

1,633,000 


42.5 
10.8 
19.9 
41.1 
29.6 
26.7 

im 

7.j0 
1.64 


2,  329, 
1,  703, 
2d, 
485. 
.71, 
^« 
46, 

995. 


858 

eos3 

7o:i 

96 

IKi 

51 

012 

21 

2t« 

46 

692 

72 

442 

38 

.100 

08 

121 

6  09 

$32, 771370 

17,664.000 

271. 830 

4, 188.  140 

970.600 

109.440 

S.  311, 990 

6.000 

9.93H,eH0 


.'i.6*a,994  ; I    58,23.^180 


87. 390. 000 

12. 825, 000 

508.000 

13, 812. 000 

270,000 

43,000 

3, 410, 000 

13,133,000 

542,000 


24, 693, 000 

2,694,000 

66.000 

4,056.000 

101,000 

:)2,000 

3, 452, 000 


687,000 


7,228,000 

1, 829, 000 

13,000 

1,226.000 

252,000 

3,60(» 

922,000 


169,000 


934,000 
10,757,000 
24.900 
1, 517,000 
7,287,000 
21,300 
1,677,000 


536,000 


1 

38 

13.4 
17.1 
28.3 
27.5* 
22.1 
78  I 
822 
1.55  I 


2,209, 

957, 

29, 

48^, 

9, 

1 

43. 

15, 

349,  677  I  10  66 


1,736 

,089 ; 

,707  I 

I,  (»,'>6 ; 

1,818  ! 

,900  I 

I.  717  . 

1,982  , 


31 
16 
59 
30 

62    I 

64    I 
08.3 


27,090,900 

14.877,000 

299, 720 

4,143.600 

1(>7.400 

29.420 

2,182.400 

1,090.454 

5,777,720 


4.195,682  I 


40 

Uk  9 

19 

31.8 

21.8 

15.2 

97 


1.90 


617, 325 

169, 433 

4,526 

127, 547 

4.633 

2, 105 

35,587 


29 
1  13 
67 
30 
70 
01 
69 


361,578       4  91 


1,322,734  j 


5.5,659,014 


7, 160, 970 

3,044,220 
5t,620 

1,216,800 
70,700 
29.700 

2.381,880 


3,373,170 


17. 335, 120 


41. 5 
in.  3 
18 

31. 8 
29.6 
16 
124 


.60 


174, 168 

177, 572 

722 

38, 553 

8, 513 

225 

7,435 


93,888 


501, 076 


3A 
11 
27 
40 
20 
26 
152 


1.29 


24, 578 

1,  ,'523, 363 

922 

37,925 

364,350 

819 

11,032 


46 
94 
32 


4  76 


I  16 
1  41 

1  40 

70 

1  OS 

1  3'J 

91 


415,503     21  85 
2,378,492  ! 


1,807,000 

1, 646, 100 

7,150 

306,500 

115,920 

3,384 

295,040 


804,440 


4, 985, 534 


083,440 
627,370 

34,660 
061.900 
869.960 

27,690 
526.070 


11,711,600 
46, 942, 890 
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Table  slwiDinff  the  product  of  each  imndpal  crop,  <f c— Contiuncd. 


Product. 


3S 
g 

o 
B 


< 


^2 


Sg 

Sr  s- 

~  o 


OBEGON. 

Indian  com bushels. 

Wheat do... 

Eye do... 

Oi|ta do... 

Barley do... 

Buckwheat do... 

Potables do... 

Tobaoco pounds. 

Hay tons. 


85,000 

3.292,000 

3,900 

1,773,000 

200.000 

700 

389.000 


26.0 

111.2 

2a 

29.7 

29 

20 

70 


3.195 

119. 375 

150 

59,096 

71,034 

35 

5.118 


63,000 


1.03 


50,017 


Total. 


309.330 


KEVADA. 

Indian  com hnshels.. 

Wheat «lo.... 

Ryo.. do  ... 

Oats do 

Barley  do  ... 

Burkwhoat do 

Potutties do  ... 

Tobacvo , .pounds.. 

Hay.... tuna.. 


12.000 
281.000 


32 
24 


67,000 
3CC.000 


35 
28 


173.000 


375 
11,708 


1,914 
13.071 


8,306 


31.205     23  00 


et  00 

1  04 

95 

77 

84 

1  40 

1  03 


19  40 


1  50 
1  75 


1  00 
1  SO 


Total. 


60,579  I 


THE  TBRarrouiEs. 

Indian  oom bushels. 

Wheat do... 

RyiJ do... 

Oats do... 

Bjirley   do... 

But'kwheat do... 

Putatotts   do... 

Tobacco pounds. 

Hay tons. 


1,353.000 

1. 976. 1 00 

13.900 

1,237.000 

377,000 


:«.4    i 

22.6 

2({.4 

35.6 

29.2 


875.000 


127 


128.000 


t;C5 


Total. 


44,506 
87.433 
5J0 
34. 747 
12,910 


97 

1  23 

1  00 

81 

99 


.  0,  R?9  I 


90 


77,575  i  15  96 


264, 5d6 


$B5,000 

2, 38:1. 680 

3, 705 

1,  :I65. 210 

irj.040 

930 

400.  G70 


1, 590.  eoo 


6,003.065 


18.000 
491.750 


67,000 
439,200 


303;  750 

*i,'6i3;'6oo 


2,330,700 


313.410 
430.4tf0 
13.900 
UOl,  *M 
37.1. 210 


2. 


7K7,50l» 

M-ieeo 


7,962,370 
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A  general  summary,  showing  the  estimated  quantities,  number  of  acres,  avd  aggregate  ralttt 
of  the  principal  crops  of  the  farm  in  l'871. 


Pitxlncta. 

Knmbcr 
of  bushels. 

Nnmbcr  of 
acres. 

Valne. 

Indian  corn 

991,898,000 
230. 722, 400 

15, 3Ga,  500 
a*r»,743.000 

20,718,500 

8, 328, 700 

120, 4()1, 700 

34.091,137 
19,943,893 
1,009,531 
e.36.-»,«KI 
1, 177,  «*« 
413, 9ir> 
1,220,912 

$478. 27.\  900 

Wheat 

290.  411, 6S0 

Tivo 

12,  M.!,  (i46 

oaSi::::::::;::::::::::::::::::::::::::::::::::::::::::::: 

102,  570,  a30 

Barley .' 

21,  .''»41, 777 

]3aokwbeat 

U.  900, 2t>d 

Fiotatoes 

71. 8:10, 671 

Total 

l,649,2:n,800 

00,282,863 

983,682,112 

Tobocoo po  nu(U . . 

Hay tons.. 

Cotton....      -             .  ..--     ..            .           bale?).. 

20.3.  196,  100 

22,239,400 

3.100,000 

350, 769 
19,009,a"a 
7,373,000 

#23,901.421 
351,717,035 

288,303,000 

Total 

1 

Table  shounng  the  average  yield  and  cash  value  and  priee  per  huthcl,  Ion,  or  pound  of  ftirm 

products  for  the  year  1871. 


^ 

o 

2        \ 

11 

H 

n  ; 

Proiluci 

a. 

§t| 

8«   . 

' 

r^ 

pa 

< 

< 

A 

Indian  com  . . 

-bnsh. . 

29.1- 

to  48.2+ 

S14  02 

Wheat 

....do.. 

11. 5H. 

1  25.8+ 

14  'US 

Ryo    

....do.. 

14.3-f 

79.0+ 

11  35 

Oats 

...  do.. 

30.5+ 

4a  1+ 

12  26 

Barley 

....do.. 

2210+ 

ru.6+- 

18  29 

Vrwlnrtft. 


Rurkwhcnt . . .  .bnsh 
FotntocR.... do.. 


Tobacco lbs. 

Hav \cni'^  . 

Cotton Ib^.. 


20.1 
9ft.fi 

750. 

i.n 

195. 3 


10  82.8+ 
09.  F-i- 

1.".  81.  r.+ 

20 


<4 


$10  fT 
18  U^ 
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Tabic  shomug  il^c  average  caeh  value  of  farm  products  per  acre  for  the  year  1671. 


States. 

i 

g 

1 

1 

1 

1 

"  . 

1 

1 

$26  G3 
33  91 
35  24 
33  61 

33  SJ 
27  06 
27  00 
27  33 
13  20 
15  10 

15  14 
0  04 
0  20 
9  57 

11  66 
13  34 
13  72 

16  12 
21  09 

17  62 

11  rs 

17  38 

12  83 
17  33 
19  11 

13  20 
12  25 
16  21 
16  41 

077 
11  78 
11  60 
10  37 
44  08 
26  60 
48  00 
29  4d 

$23  40 
26  14 
26  89 
30  57 
29  70 

26  33 
25  97 

27  72 
23  49 

17  48 

18  24 
11  12 

852 

10  15 
830 

'"'6*82* 
15  00 

""23'65' 

13  02 

6  40 

13  10 
766 

17  51 

18  48 
15  12 

14  51 
13  54 

11  00 
10  36 

15  54 
17  96 

927 
15  51 

19  96 
42  00 
27  79 

120  46 
20  90 
17  76 
20  16 

20  58 

16  61 
14  60 

14  10 
12  55 

3  75 
977 
965 

6  67 
11  00 
11  38 

17  25 
16  56 

15  64 

18  70 

19  JKJ 

21  00 

7  73 
11  31 

7  61 

11  IC 
10  04 
10  00 

9  96 
9  66 
10  58 
10  14 
10  08 

12  73 
990 

37  80 
23  75 

"Hio 

$10  50 
23  31 

18  81 

21  98 

19  D8 

20  54 
19  94 

17  31 
15  19 

820 
8  49 
803 

6  67 

7  74 

8  56 
13  13 
11  65 

13  24 

22  40 
26  10 

18  25 

6  99 

11  04 
996 

12  14 

14  03 
950 
926 

13  51 
11  49 

863 

8  49 

9  54 

7  95 
28  00 
22  86 
35  00 

.28  83 

$18  70 
28  81 
27  81 

25  80 
23  00 

26  40 

«  70 
16  74 

13  60 
10  20 

14  00 
10  40 

15  00 
21  17 

$19  11 

13  27 

14  70 
16  05 
16  80 
24  00 

18  79 
14  72 

19  62 
9  62 

13  77 
1180 
707 

$65  32 
68  60 

59  20 
85  68 

65  70 
72  08 
51  36 
63  36 

61  60 

60  00 
90  41 
50  41 
74  55 

131  10 
136  32 
140  89 

90  10 
118  80 

83  90 
194  25 

01  02 

54  40 

48  18 
53  82 
60  48 

56  44 

62  48 
5185 

57  75 
47  97 

49  78 
49  99 

66  93 
30  68 

138  39 
78  28 
131  8S 
U4  30 

iisooo' 

185  25 

297  25 

*425"66 

82  78 

907  00 

182  40 

"53*36* 
76  46 
6169 
^50 
74  90 

$11  9G 

22  31 

VuiTUOUt 

17  t.'> 

Ma«wichuHftta 

26  41 

l^o<io  Inland 

30  3J 

OoDiM'Ctioat 

34  63 

Now  York 

23  09 

Now  Jersey 

34  71 

^6nnifylvfU)ia  ,.. -r.. ,,..... 

1U90 

DdlAvraro 

21  87 

^laryland 

25  71 

Virginia 

21  5C 

North  Carolina 

13  89 

SoQth  Carolina 

12  96 

Geonria 

34  S) 

£7orlda 

Altt^funa      ..     .. 

17  05, 

18  40 

20  88 

27  00 
25  20 

a2  81 
7  70 

18  48 

19  31 

21  57 
19  72 
13  26 

16  74 
1168 
13  61 

17  05 
15  S6 
13  61 
21  60 
24  36 
83  60 

28  90 

« 

"Ym' 

12  J)7 
3125 

13  93 
U  65 
10  12 
10  43 
1134 
17  38 
19  22 
15  69 

14  13 

15  04 
33  80 
28  00 

"iao'Ts" 

81  51 
87  12 
55  74 
75  34 

""59'S* 
48  94 
139  00 

"eo'06* 
66  93 

35  U3 

Mli|if1tf  ippi           

3140 

LoalidaDa 

37  30 

TeSM    ....  -  T r  . . . . . 

26  03 

^ rliHniiaii ................. 

34  83 

TennottffM.  ..t. ............ 

24  53 

West  Virginia 

14  14 

Kentucky'. 

1712 

OWo  

14  53 

Miffbigan ...  

19  40 

15  90 

riiiinii ....          

13  16 

Wiflwnnln 

15  41 

Minnmota... 

071 

Iowa..... 

0S6 

Mimnnri ...  . 

16  a 

KAnrnVf  r   . . . 

9S 

Nebmaka 

88$ 

California 

98  IB 

Oreeon 

3148 

Ne^da 

39  43 

The  Tcrritoriea 

96S 

Total  average  cash  value  per  acre. 


Statea. 


Maine 

New  Hfljnpehlre 

Vermont 

Massaohnsetts.. 
Rhode  Island... 

Conneoticut 

New  York 

New  Jersey 

Penney  iTauia... 

Delaware 

Maryland 

Virginia 

North  Carolina.. 
8outb  Caix)Iiua.. 

Georgia 

Florida 

Alabama 

Mi&»lH.sippi 

Lonisianu 


Average 

yalno 
per  acre. 


$14  47 
24  96 

20  14 
32  68 
31  22 
37  63 
24  36 
39  35 

21  48 
14  68 
17  80 
14  80 

10  00 
9  41 
9  61 

11  81 

13  19 

14  07 
16  68 


SUtee. 


Toxaa. 

Arkansas 

Tennessee 

WestVixsinia.. 

Kentnoky 

Ohio 

Miciblgan 

Indiana.... 

nUnois 

Wisoonsin 

Minnesota 

lOWB 

Missoori 

Kwiaas 

Nebraska 

California 

Otegon 

Nevada 

The  Territories . 


Aveias* 

valixo 

psracre. 


$2106 
17  97 
10  S3 

15  37 

13  69 

16  95 
19  47 

14  1« 

12  95 

15  05 
1156 

lots 

13  S6 
13  10 

»W 
V)  71 
11)41 
y-47 
30  W 
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CONDITION  OF  FARM  ANIMALS. 

DiM'U.^e  has  not  cut  oiT  air  unusual  number  of  larm  animals  during 
fii'ifa^t  year.  Wlierc  cattlo  aro  most  valuable,  whatever  the  rigors  of 
ue  climate  or  local  scarcity  of  fecci,  the  loss  by  disease  is  coMiparatively 
aaall,  by  reason  of  the  care,  which  is  found,  by  long  and  bitter  experi- 
ence, to  be  profitable.  A  largo  proportion  of  the  losses  reported  is  the 
result  of  neglect,  exposure,  and  insufficient  or  innutritious  pasturage 
or  otlier  feed.  Some  mortality  and  much  reduction  of  flesh  result  from 
the  iuhuman  practices  of  drovers,  with  the  aid  or  abetting  of  trans- 
iwitation  companies.  Several  deaths  arc  reported  at  Alleghany  City, 
lesnlting  irom  the  barbarous  practice  of  stutliug  animals  with  salted 
leed  to  induce  them  to  drink  largely  for  the  purpose  of  making  good 
upoa  the  scales  the  depreciation  in  weight  occasioned  by  the  depriva- 
tion and  suffering  of  the  passage  by  rail.  The  occurrence  of  '^  muiTaiu," 
•*lioUpw-hom,"  and  diseases  reported  by  various  meaningless  names,  so 
common  in  the  Southern  States,  where  cattle  are  left  to  the  tender 
mercies  of  a  rigorous  winter  and  dried  stalks  of  coarse  grasses,  might 
be  avoided  in  a  large  measure  by  adequate  attention  to  necessary  sup- 
plies and  protection.  (1871-72.) 

The  rigoraof  the  past  winter  have  proved  conclusively  the  necessity 
of  protection,  not  only  in  the  more  northern  of  the  Southern  States, 
bat  in  Texas,  where  large  numbers  of  cattle,  amounting  to  hundreds 
of  thousands,  have  succumbed  to  the  combined  agencies  of  cold  and 
starvation.  The  pretense  that  shelter  is  unnecessary  on  the  elevated 
plauis  of  Colorado  and  Wyoming  is  also  exploded,  large  losses,  es- 
pecially of  Texas  cattle,  having  occurred  during  the  past  winter.  It  is 
true  that  small  herds,  and  in  some  cases  largo  ones,  have  been  sheltered 
in  the  ca&ons  and  in  the  lee  of  banks  of  streams,  and  wintered  with 
little  loss;  but  it  is  unmerciful  and  untrue  to  assert  that  no  provision 
for  shelter  is  or  will  bo  necessary  in  those  elevated  pastnrc-gi^ounds  of 
the  plains  and  Bocky  Mountains. 

IH$ea8€8  of  horses. — ^Horses  have  suii'ered  less  than  in  some  previous 
years.    Gases  of  the  various  forms  of  disease  reported  have  generally 
been  isolated.    Lung  fever,  pneumonia,  staggers,  and  glanders  have 
occurred  only  in  isolated  cases.    "Oharbon,"  or  malignant  carbuncle,  is 
reported  in  Phillips  County,  Arkansas.    A  few  cases  of  sudden  death, 
sometimes  of  a  fanner's  whole  stock,  have  occurred  from  unknown 
causes.    Several  horses  died  of  a  new  disease  in  Dickinson  County, 
Kansas,  the  symptoms  of  which  aro  as  follows:  **  Cough,  yellow  matter 
mnning  from  the  nose,  swelling  of  the  throat,  increasing  weakness, 
and  death.    It  is  not  distemi)er  or  glanders;  veterinary  surgeons  do 
iK)t  know  what  to  do  with  it,  nor  what  it  is."    During  May  and  June, 
lsn,a  fatal  malady  was  developed  among  the  horses  used  by  the  dif- 
ferent street  railroad  companies  of  New  York,  and  extended  its  ravages 
^  to  the  horses  owned  by  hackmen  and  truckmen.    Ilorscs  used  to 
^»'oii,  but  kept  on  highly  nutritious  food,  and  suddenly  put  to  hard 
^^ork  after  a  period  of  repose,  were  especially  liable  to  the  disease.    At 
first  the  animal  stumbled  with  his  hind  legs,  which  became  shaky  and 
Jiflicult  of  movement.    The  hind  pasterns  became  infirm ;  the  joints 
'between  the  upper  pasterns  and  the  shanks  bent  forward,  in  some  cases 
breaking  down,  the  animal  finally  becoming  unable  to  stand,  and  re- 
n'.aining  in  a  lying  i>osture.    All  the  muscular  movements  dependent 
upon  nerves  radiating  from  the  spinal  column,  behind  the  dorsal  ver- 
tebrae, were  gradually  paralyzed.    When  the  horse  lost  power  to  move 
bia  tail  or  to  retain  his  evacuations,  the  case  was  considered  hopeless. 
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Prior  to  that  point  a  core  was  not  impossible.  Bemoval  to  comfortable 
quarters,  placing  the  food  within  easy  reach,  and  perfect  qoiet  were 
found  generally  effective.  Where  fever  was  low  it  was  not  adjudged 
necessary  to  use  drastic  medicines.  Fever  was  removed  by  counter- 
irritants,  especially  strong  fly-blisters.  The  disease  seriously  affected 
the  efficiency  of  the  railway jcompanies  for  several  weeks. 

JOiseases  of  cattle. — ^A  few  cases  of  that  singular  climatic  disease, 
splenic  fever,  (Texas  cattle  disease,)  are  reported.  The  same  distinctive 
features  mark  every  outbreak.  New  evidences  that  its  germ  originates 
in  tiie  miasmatic  or  tide-water  region,  not  only  in  Texas,  but  in  all  the 
coast-lands  from  Texas  to  Virginia,  accumulate  yearly.  Our  corre- 
spondent in  Fluvanna  County,  Virginia,  (north  of  the  James  Eiver, 
between  Eicbmond  and  Lynchburgh,)  thus  writes : 

There  aro  soino  stran^^e  facts  connected  with  the  cattlo  diseai>e  common  to  tlie  Icncr 
tide- water  counties  of  Virginia,  known  commonly  as  roorrain,  bloody  urine,  or  dis- 
temper, whicli  may  throw  some  light  upon  the  Spanish  fever  following  in  tho  track  of 
Toxas  cattlo.  lu  cerUiin  districts  of  this  State  murrain  has  always  prevailed  in  certain 
seasons,  attacking  most  frequently  young  and  fat  cattlo  of  both  sexes.  It  is  well  un- 
derstood that  if  cows  are  removed  from  Upper  Vii-ginia  to  Richmond,  or  the  lower 
counties,  they  aro  very  apt  to  die  the  first  year,  whereas  cattle  brought  from  the  lower 
counties  up  to  Richmond  escape.  For  this  reason  milk  cows,  brought  from  Gloucester 
and  other  lower  counties,  are  much  preferred  by  Richmond  buyers;  yet,  in  Gloucester, 
I  have  known  seven  cows  out  of  ten  to  die  of  murrain  In  one  fall.  Again,  throughout 
certain  counties  on  tho  south  side  of  the  James  River,  extending  to  tho  North  Carolina 
line,  cattle  aro  subject  to  murrain;  while  in  other  counties,  directly  abreast  of  them,  on 
the  nortli  side  of  tho  river,  the  disease  is  unknown,  unless  communicated  by  cattle 
brought  from  tho  south  side,  that  in  some  way  infect  them,  while  those  from  thefiOQtli 
side  ueep  weU.  There  seems,  then,  to  bo  somo  inherent  taint  in  the  constitutioD  of 
cattle  living  in  certain  regions,  which  may  be  commtmicated  by  contisust,  and  this, 
while  in  some  cases  traceiiblo  to  climate,  in  others  exists  when  we  can  discover  no 
ditforenco  in  climate.  A  long  acquaintance  with  Texau  cattlo  introduced  into  Looifl- 
lauu  warrants  tho  opinion  that  they  neither  die  themselves  of  this  diseaso  nor  comma- 
nicate  it  to.  tho  native  herds  in  Louisiana. 

'  '  The  fact  that  Texas  cattle  do  uot  couimuuicate  the  disease  to  Louis- 
iana stock  is  well  kuowu,  aud  the  reason  is  obvious,  viz :  Both  sections 
are  miasmatic.  Tho  coast  cattle  do  uot  comuiunicate  splenic  fever  to 
other  coast  cattle,  but  to  herds  above  tide-water.  The  fact  is  indispu- 
table that  cattle  of  the  tide-water  counties  of  Virginia,  tho  CaroIin£u», 
Georgia,  Florida,  and  other  States  on  tho  Gulf  coast,  doxM>mmuuicate  u 
fatul  disease  to  stock  of  higher  elevations  and  more  salubrious  cUmate, 
and  that  this  disease  has  very  marked  and  distinguishing  S3'mptoms  and 
peculiarities  which  are  almost  invariable. 

A  correspondent  in  Murray  County,  Georgia,  writes  of  a  disease  whh-h 
ho  thinks,  from  postnwrtem  examination,  preseuted  "  well  markeil  i.mi 
clearly-defined  cases  of  splenic  fever."  Jle  says  it  has  broken  out  each 
summer  since  18(>5,  and  continues  till  frost.  He  does  not  describe  its 
attendant  circumstances  and  symptoms  or  say  whether  its  adveut  \\iu< 
heralded  by  the  coming  of  coast  cattle.  It  may,  therefore,  or  may  not. 
bo  the  veritable  splenic  fever,  j^lurray  County  lies  in  the  northwest 
comer  of  the  State,  toward  Chatlauooga,  and  appears  to  have  a  cliiuate 
in  which  the  splenic  contagion  might  take.  In  Gilmer,  an  adjoiuing 
county^  are  reported  *'  a  few  cases  of  Spanish  (splenic)  fever  amoug 
cattle  brought  from  more  southern  latitudes."  If  the  true  splenic  fever, 
this  must  be  misrei>orted,  aud  must  refer  to  native  cattle  found  ^^amoug 
cattle  brought  from  more  southern  latitudes.*' 

In  Khox  County,  Tennessee,  this  disease  prevailed  last  summer, 
mainly  among  milk  cows  exposed  to  contact  with  Texas  cattle,  at.  a 
point  where  they  wei*e  fed  in  their  passage  to  Virginia. 

In  Lincoln  County,  Kentucky,  in  February,  1871,  thiriy-fire  TextuJ 
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• 
cattle  were  pastured  with  native  stock*    In  Jaly  the  latter  began  to 
ficken  with  Texas  fever,  and  abont  twenty  died.    GDhe  Texans  fattened 
and  did  well. 

Id  Logan  Gonnty,  Illinois,  seventy-five  Texan  cattle  were  placed  in 
pastare  with  two  hundred  natives,  mostly  three-year-old  steers;  thirty- 
im  head  of  the  latter  died  of  the  fever.  A  drove  in  Oass  County  lost 
BBvm  that  had  contracted  the  disease  by  being  shipiped  from  Kansas  in 
ears  in  which  Texas  cattle  had  been  carried.  In  Scott  County  several 
deaths  from  Spanish  fever  are  reported. 

In  Tkney  County,  Missouri,  twelve  animals  were  attacked  with  splenic 
fever;  only  one  recovered. 

1%e  disease  has  existed  in  Kansas  more  than  elsewhere,  on  account  of 
exposure  to  cattle  from  Texas.  In  the  northeastern  part  of  Sedgwick 
county,  where  Texas  cattle  were  pastured  to  the  utmost  capacity  of  the 
*<  raoge."  many  of  the  native  cattle  died.  In  other  portions  of  the  county, 
in  wl^  Texan  cattle  also  ranged,  the  loss  was  small.  Only  native  cattle 
were  attacked,  the  improved  breeds  suffering  most  and  the  scrubs  least. 
In  the  southern  part  of  Neosho,  where  Texan  cattle  were  pastured,  native 
cattJe  took  the  disease  merely  by  crossing  the  track  of  the  Texans.  In 
Morris  the  loss  by  splenic  fever  was  25  per  cent ;  some  farmers  lost  all 
their  native  stock.  The  loss  in  Marion,  hwey ;  in  Lyons,  5  per  cent; 
in  Montgomery,  10  per  cent,  but  no  case  occurred  among  cattle  in  in- 
dosores;  in  Allen,  one  hundved  head;  in  Labette,  where  the  stringent 
law  against  the  movement  of  Texas  cattle  was  evaded  by  driving  across 
the  Ix)rder  at  night,  many  cattle  iu  the  vicinity  of  their  trail  were 
attacked,  and  three-fourths  of  the  number  died.  In  Dickinson  and 
Washington  several  cases  occurred.  A  drove  of  Texans  passed  through 
the  southeastern  part  of  Woodson  in  August,  and  in  about  two  wee^ 
the  disease  broke  out  among  the  native  cattle  with  fjEital  effect 

The  following  is  an  account  of  the  breaking  out  of  this  disease  in  a  • 
high  latitude:  • 

Fprt  Banddll,  Jbdd  dmnty,  Ddkoia.-^Axi  ontbieak  of  ''splenic  or  periodic  fever" 
iDKmg  beef-cattle  (about  two  bimdred  bead)  at  this  ^ost  commenced  in  May,  1871, 
vhen  ten  deatbs  occnrred ;  in  June,  six ;  in  Joly,  ten ;  in  Angnst,  twenty-two ;  and  in 
September,  three.  The  epidemic  reached  its  acme  about  tne  middle  of  Jnly.  The 
total  nnmber  of  deaths  in  two  hondred  head  of  cattle  was  fifty-one.  Mode  of  inva- 
BOQ,  rapidity  of  course  of  disease,  and  death  occnning  at  an  early  period,  together 
vith  wmt^mortem  appearances,  prore  conolnsivelr  that  it  was  "  splenic  fever/'  the  affec- 
tua  described  by  Frofessot  Jonn  Gamgee  in  the  report  of  the  Agricultural  Depart- 
ment It  is  highly  probable  that  the  cattle,  arriving  here  in  two  different  lots,  nave 
bd  the  disease  communicated  to  them  by  passing  over,  or  having  been  herded  in,  sec- 
turns  previously  traveled  over  by  droves  of  Texas  cattle  en  route  to  supply  the  various 
Udiaa  agencies  along  the  Missouri  river. 

The  disease  is  reported  by  eoirespondents  in  Benton,  Prauie,  and 
Independence  Counties,  Arkansas. 

b^^mdemee  Ccnmty,  ^Iuiimm.— Spanish  fever  has  not  been  seen  for  three  years  past— 
^  a,  since  the  law  was  passed  prohibiting  the  passage  of  Tezai  cattle  through  the 
c(ste--antil  last  June,  when  five  wagons  from  Texas,  drawn  by  twenty  yoke  or  oxen, 
jMHsed  northward  on  one  of  our  principal  roads,  camping  a  day  or  two  in  a  place,  and 
their  cattle  aUowed  to  graze  near  the  road ;  and,  strange  as  it  may  seem,  fever  attacl^ed 
oor  own  cattle  at  each  of  these  camping  places  within  this  county,  and  probably  one 
bundled  of  these  cases  proved  fataL  Those  in  pastures,  having  no  access  to  these 
p^oes,  were  not  attacked.  The  infection  seemed  to  lose  its  influence  in  about  thir^ 
<!Ay»  ttfter  the  passage  of  the  Texas  oxen.  I  am  not  able  to  give  the  actual  loss  in  this 
<xnj\ij  at  that  time.  It  was  probably  between  one  hundred  and  one  hxmdrcd  and  fiAy 
head. 

Several  cases  are  reported  in  Kemalia,  Kebraska ;  and  heavy  losses  in 
Santa  Clara,  Galifomia,  are  imputed  to  splenic  fever;  but  the  facts  are 
not  sufficient  to  identify  the  disease  as  splenic  fever. 
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Pleuro^newnania. — ^A  dozen  cases  of  this  diseaae  have  occarred  in 
Ocean  Goonty,  New  Jersey.  It  was  treated  by  bleeding,  blistering, 
tiie  use  of  carbolic  acid  about  the  stalls,  of  aperients  and  diaphoretics. 
In  Burlington  Oounty  the  connly  agricultural  society,  at  its  annaal 
meeting,  appointed  a  committee  to  urge  the  State  legislature  to  devise 
measures  for  the  extermination  of  the  disease,  which  had  a  foot-hold  in 
that  vicinity.  The  disease  has  prevailed  to  some  extent  in  Baltimore 
Gounty,  Maryland,  principally  in  the  vicinity  of  Baltimore  City,  the 
heaviest  losses  generally  occurring  where  the  cows  are  kept  in  dose, 
filthy  stables.  At  Ohadd's  Ford,  Pennsylvania,  a  few  cases  have  oc- 
curred. 

Bpizootic  aphtkce^r^^^ Thefoot  and  mouth  disease,"  recently  introdaccd 
from  Europe,  is  not  reported  as  prevailing  at  any  point  at  the  present 
time.  In  the  early  part  of  1871  it  still  lingered  at  several  points  in  New 
England,  as  the  vicini^  of  Providence,  Bhode  Island,  and  Litch- 
field, Gonnecticut  The  infiMstion  came  to  the  latter  point  from  Albany, 
but  animals  infected  were  kept  isolated,  and  the  disease  spread  very 
Uttle. 

Ab&rtion  is  reported  in  fewer  instances  than  usual,  principally  in 
Connecticut^  New  York,  and  New  Jersey. 

A  singular  disease  has  ]||evaUed  extensively  in  Santa  Cruz  Gonnty, 
Oi^fbrnia.  A  local  committees  was  appointed  to  investigate  concerning 
it.  The  first  symptoms  appear  to  be  an  itching,  with  a  desire  to  rub 
some  portion  of  the  body,  the  Motion  momentarily  allaying  the  torment, 
which  soon  returns  with  increased  violence  until  skin  and  hair  are 
rubbed  off;  the  animal  becomes  frantic,  and  dies  in  a  period  varsring 
from  eight  to  twenty-four  hours  after  the  first  symptoms  have  shown 
themselves.  Sometimes  they  bleed  to  death.  But  little  derangement  of 
the  secretions  is  noticeable.  There  is  no  fever,  and  the  circulati<Hi  at 
first  is  normal,  becoming  weaker  and  more  rapid  toward  the  last.  Sev- 
eral poaPmortem  examinations  of  cattle  dying  of  this  disease  were  made, 
but  without  satisfactory  results,  as  each  case  seemed  to  prejsent  differ- 
ent features.  Mr.  E.  McClure,  veterinary  surgeon,  of  Philadelphia^  at- 
tributes the  disease  to  entozoic  parasites  taken  into  the  stomach  m>m 
the  grass  in  the  form  of  ova  of  these  parasites. 

Obscurely  characterized  diseases,  classed  as  ^^  distemper,"  ^^  murrain," 
and  by  other  names,  have  caused  considerable  loss  in  all  parts  of  the 
countrjr,  but  more  especially  in  the  tide- water  lands  of  the  South. 

Diseases  of  sheep, — Sheep  appear  to  have  suffered  less  from  disease 
the  past  year  than  usual.  The  sickly  and  neglected  animals  had  been 
quite  thoroughly  culled,  and  the  flocks  have  been  in  better  condition. 
The  easily  discouraged  and  changeable  flock-masters  have  left  the  busi- 
ness, assigning  flocks  to  more  jucScious  men,  who  know  that  the  tinie  to 
enter  a  business  is  when  it  has  reached  its  lowest  ebb. 

Foot-rot  and  scab  are  widely  distributed,  as  to  territory,  but  do  not 
generally  involve  a  large  percentage  of  flocks,  nor  are  they  attended 
with  great  mortality.  The  heaviest  losses  occur  in  distant  States,  which 
have  received  large  numbers  of  the  flocks  of  other  States.  In  Barton 
County,  Missouri,  which  had  thus  received  large  flocks,  it  is  estimated 
that  scarcely  five  hundred  remain,  in  consequence  of  the  prevalence  of 
scab  and  other  diseases.  Gwib  in  the  head  has  not  been  widely  preva- 
lent. ^ 

Diseases  of  swine. — ^As  usual,  the  fi&tality  is  greatest  among  swine, 
of  all  the  domestic  animals.  The  heaviest  loss  appeai^  in  the  South 
and  West,  the  percentage  of  loss  ranging  from  5  up  to  60  per  cent., 
though  in  many  counties  no  material  losses  are  reported.    In  Scott, 
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CooB^,  Yirginia,  the  loss  is  one-third  of  the  stock ;  ia  Caldwell  Coanty, 

Korth  Carolina,  25  per  cent. ;  in  Oolambia  Connty,  50 ;  in  Austin,  Texas, 

35;  in  Obion  and  Homphreys,  Tennessee,  24 :  in  Hardin  and  Christian, 

Eoitacky,  33 ;  25  in  Pendleton,  and  20  in  Meade  and  Ohio ;  iu  Berke- 

Jej,  West  Virginia,  60  j  in  Illinois,  Sangamon,  and  Wayne,  20,  25  in 

CliotOD,  and  30  in  Dcott ;  in  Chariton,  Missouri,  40,  and  in  Audrain  20; 

in  Wanen  and  Lucas,  Iowa,  20.    These  are  the  worst  cases  reported. 

Others  are  sufficiently  discouraging.    In  Jefferson,  West  Virginia,  more 

than  five  thousand  died,  valued  at  125,000.  Almost  entire  stocks  of  indi- 

Tidoal  farmers  or  distillers  were*  swept  away  in  some  counties  in  which 

disease  was  not  general.  Bemedies  appear  to  avail  little ;  prevention,  by 

deanliness,  release  from  restraint  of  pens,  and  the  use  of  salt,  tar,  coai| 

ashes,  sulphur,  &c.,  have  numerous  testimonials  of  efficacy. 

Wintering  of  cattle. — ^The  scarcity  of  hay  has  interfered  with  the 
rater  condition  of  stock  in  some  portions  of  New  England,  but  the 
defidfflcy  has  been  generally  supplied  with  com  or  other  feed.  More 
grain  than  usual  has  been  fed  in  the  Middle  States,  and,  with  a  few  ex- 
ceptions, cattle  wintered  well  in  the  South.  The  severity  of  winter 
storms,  combined  in  some  sections  with  short  feed,  resulting  from  the 
drought  of  summer  or  autumn,  has  caused  greater  losses  than  usual. 

In  Western  Texas,  where  the  drought  "iias  been  severe  and  long- 
oontinned,  the  plains  are  strewn  with  the  bones  of  dead  cattle,  and 
'  hondxeds  of  thousands  of  hides  are  in  the  hands  of  dealers  for  ship- 
ment Losses  have  been  heavy  in  Kansas  and  Nebraska,  especially 
among  herds  of  Texas  cattle  left  to  winter  there.  While  heavy  losses 
have  been  reported  from  Northern  Colorado  and  Wyoming,  it  is  evident 
that  cattle  have  wintered  better  throughout  the  upper  plains  and  among 
the  Bocky  Mountains,  than  in  Texas  or  in  the  Missouri  Valley. 

The  grasses,  dwarfed  and  unusually  dry  in  some  localities  from  the 
dionghts  of  last  summer,  are  more  nutritious  than  those  of  moister  cU- 
mates.  All  the  reports  from  Dakota  are  favorable ;  some  representing 
stoek  to  be  in  better  order  than  last  spring,  ^^  notwithstanding  the  ex- 
treme cold."  The  stock  of  the  Indian  Territory  is  reported  compara- 
tively poor,  bat  generally  healthy.  Colorado  and  Wyoming  have  expe- 
rienced a  very  severe  winter^  "  tiie  severest  ever  known,''  as  some  re- 
port, with  much  snow  covermg  the  grasses  of  the  plains,  and  driving 
herds  to  the  bare  foot-hills,  often  crowding  the  range  and  threatening 
fitarration;  yet  there  are  herds  in  these  Territories  that  are  in  good 
condition,  having  suffered  little  loss.  From  El  Paso  County,  Colorado, 
ffaich  has  a  very  high  elevation,  the  report  is  ^^flne  condition,  better 
tbn  last  year."  The  winter  has  tested  the  reliability  of  this  region  for 
^ter  stock'feeding,  and  proves  that  a  limited  number,  with  proper  at- 
trition, suitable  natural  or  artificial  protection,  and  feeding  iu  storms  . 
<ir  heavy  snows,  can  be  cheaply  kept,  with  as  good  a  prospect  of  immu- 
litj  from  suffering  or  loss  as  in  almost  any  other  section  of  the  country. 
Id  Sew  Mexico  the  winter  has  been  exceptionably  favorable  for  stock- 
nusers,  and  almost  equally  advantageous  in  Utah;  only  in  Summit 
County  are  cattle  ^^  generally  poor,  the  winter  being  unusually  wet  and 
stormy."  The  severe  droughts  In  Arizona,  for  two  or  three  seasons 
past,  have  interfered  sadly  with  the  coudiUon  of  stock  in  that  Territory. 
In  Montana  cattie  are  thin,  but  healthy ;  and  in  Washington  they  are 
generally  in  fine  order,  as  also  in  Nevada,  and  in  Oregon,  except  where 
^tirely  neglected.  In  South  California  the  drought  of  last  season  left 
little  feed  for  winter,  and  cattle  suffered  much  in  the  early  part  of  the 
reason.  Favorable  returns  come  from  Plumas,  Santa  Clara,  Del  Norte, 
Uke,  Mendocino,  Tuolumne,  and  most  of  the  northern  counties. 
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THE  WOOL  BUSINBS8. 


The  increase  of  woolen  manufactures  since  1860  has  been  one  of  the 
most  marked  and  beneficent  features  of  the  recent  progress  of  Americau 
industry.  New  branches  of  textile  fabrication,  including  the  manufac- 
ture of  various  styles  of  carpets,  fine  worsted  goods  for  ladies«  new  styles 
of  fhncy  cassimeres,  braids,  &c,  have  been  introduced,  and  tne  prices  of 
some  have  been  actually  cheapened,  notwithstanding  the  duties  im- 
posed upon  competing  goods,  as  the  result  of  home  competition.  Oreater 
progress  has  been  made,  in  respect  to  quality  and  variety  of  goods,  and 
the  extent  of  their  manufeustuie,  since  1860  than  for  a  period  of  twenty 
years  anterior  to  that  date.  The  number  of  sets  of  cards  in  operation 
in  1860,  as  returned  by  the  census,  was  3,209;  in  1870  it  was  8,386. 
The  increase  in  the  West  is  remarkable;  that  of  Ohio,  from  173  to 357; 
Indiana,  from  112  to  346;  Illinois,  from  37  to  254;  Wisconsin,  from  19  to 
131:  Michigan,  14  to  116;  and  in  similar  proportion  elsewhere.  The 
quality  of  a  portion  of  this  western  manufacture  is  superior,  and  the 
advantages  of  this  industry  to  the  western  people  are  many  and  great. 
The  following  table  shows  the  increase  made  during  the  decade,  as  com- 
piled from  census  returns: 


states  And  Tenitoriet 


1870.* 


1860. 


Prodnclnff  woolen 
iabncs. 


EtUbllBh' 
ments. 


Seto 
of  cards. 


la 


AlabamA 

Arkansas 

-CaJifoniU 

Counecticut 

Delaware 

Florida 

Oeorgia 

niiuols 

Indiana 

Iowa 

Kansas 

Euntacky 

Louisiana 

Maine    

Maryland 

Massaobasetts 

Michigan 

Minnesota 

Missiasippi 

MisBouH.. 

Kew  Hampshire 

*Kew  Jersey 

Kew  York 

Korth  Carolina 

Ohio 

Oregon 

Pennsylvania 

Bhode  Island 

Sonth  Carolina 

Tennessee 

Tesas  

Vermont 

Virginia 

West  Virginia 

Wisconsin 

l^ew  Mexico  Territory . 
Utah  Territory 


14 

13 
6 

109 

11 

1 

44 

109 

175 
89 
9 
39 
9 

107 
30 

183 
54 
10 
8 

156 
77 
90 

948 
48 

916 
5 

471 
64 
15 

148 
90 
65 
67 
79 
64 
1 
15 


94 

17 

59 
060 

30 
1 

68 

•954 

346 

196 

94 

51 

19 
391 

SO 

1,367 

116 

19 

13 
958 
505 

81 
834 

70 
3S7 

16 

1,360 

460 

95 
176 

99 
175 
109 
113 
131 
1 

10 


14 


170 

9,893 

931 


10 

u 


6 

965 
6 


395 

694 

1,180 

374 

99 

399 

100 

1,161 

145 

7,746 

939 

39 

30 

183 

1,558 

603 

9^460 

97 

1,147 

00 

8^699 

a;  536 

9 

80 

30 

670 

137 

190 

970 

5 

31 


30 

37 

119 

13 


19 
» 
41 
U 


37 
1 
96 
97 
134 
16 


4 

80 

44 

891 

14 


4 

11 

51 

35 

140 

7 

115 

1 

970 

57 

1 

1 

9 

.46 

45 


13 

15 
146 

61 
394 

93 
173 
4 
489 
953 

10 
1 
4 

99 

50 


1 

37 
3 
5 
15 
1 
0 

n 


59 

n 

48 

1 

3» 

'"i 


15 


19 


Total. 


9,783 


8,368 


34^381 


1,960 


3,909 


11 
""3 
15 


*  Appminu^ 
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The  following  report  to  the  Oommissioner,  made  by  the  Statistician,  is 
in  answer  to  a  resolation  of  the  United  States  Senate  inquiring  tor  sta- 
tistics illastrating  the  flnctnations  of  the  past  ten  years  iu  the  produc- 
im  and  price  of  American  wool,  and  embodies  facts  intended  for  this 
Anoaal  report : 

The  importations  during  the  fiscal  yeais  from  1861  to  1871,  inclosivo,  are  officially 
reported  aa  follows : 


7eaj& 

Woolena. 

Wod. 

Talne. 

Pounds. 

Yalns. 

Cents  per  pond. 

tf£l 

•S8.«1,0B9 
14,684,394 
90,411.025 
33,139,336 
90,347,563 
ST,  115. 901 
45^813,913 
32,371,329 
34, 560, 394 
34.435,623 
43,751,W3 

36,000.000 
43,571,096 
73.897.807 
90.306.104 
43,858.154 
67,917.031 
36.3ia999 
34, 124,  803 
30, 975. 996 
49. 930, 199 
68.058,028 

$4,901,326 
6,994.606 
19,553.931 
15. 923. 991 
7,798.383 
9, 381,  083 
5, 015, 178 
3,799,659 
5.600.958 
6,743,350 
9,780,443 

13.7 

19a 

16 

HO 

16L9 

mi 

17.6 

rasi 

17.6 

vm 

13.6 

1867 

16 

W& 

1&7 

tm 

14.8 

un I 

13.6 

151 

14.3 

Tffteli 

364,003,319 

572,647,377 

89.375,906 

The  imports  of  woolens  since  1860  have  been  but  little  more  in  nominal  value, 
probably  less  in  quantity,  than  for  the  decade  preceding,  averanng  (32,652,726,  against 


^;268,2^  for  the  period  between  1850  and  18^.  The  nnnsniS  exifi^ncies  of  the  pe- 
riod since  I860  creating  unprecedented  demand  for  woolen  goods,  and  causing  much 
waste  and  loss,  have  been  met,  throngh  the  increase  of  home  manufactures,  with  a 
mailer  importation  per  capita  than  in  the  preceding  period  of  low  prices  and  nni* 
TetBsl  peace. 

While  the  imports  of  wool  have  necessarily  been  larger,  the  average  annual  receipts 
being  fifty-two  millions  of  pounds,  instead  of  twenty-three  millions,  as  for  ten  jeara 
vriur  to  1860,  the  home  production  has  increased  In  almost  exactlj^  the  same  ratio,  or 
froB  fiftv-six  millions  of  pounds  to  one  hundred  and  fifteen  millions.  About  two- 
thirds  of  the  quantity  of  wool  manufactured  is  produced  in  this  country. 

Tbe  quantity  of  shoddy  imported  in  ten  years  efading  in  1871,  not  incladed  in  the 
rtatement  above,  amounts  to  forty-two  millions  seven  nundred  and  one  thouBand  five 
haodred  and  twenty-one  pounds,  valued  at  (3,423,916,  or  about  8  cents  per  pound. 

11)6  average  price  of  foreign  wools,  as  seen  in  the  table,  (the  price  in  gold  at  the  port 
of  shipment,)  advanced,  very  uniformly,  from  13.7  cents  in  1861  to  17.6  cents  iu  1865 ; 
then  receded,  at  the  close  of  the  neriod  of  civil  war  in  this  country,  to  13.8,  but  ad- 
duced again  to  16  cents,  under  the  infiuence  of  the  extraordinary  importation  of  1866^ 
6t)m  which  date  the  decline  has  been  gradual  and  regular  to  1871,  when  the  reserve 
KppUes  of  raw  material  became  exhausted  by  a  constantly  enlarging  consumption  of 
QaQafactnTed  goods,  ana  the  rate  was  again  advanced. 
The  home  production  of  wool  has  passed  through  extraordinary  vicissitudes  since 
1I6L    Under  the  stimulus  of  the  war  demand,  and  the  protection  afforded  by  the  pr»- 
ciom  on  gold,  the  number  of  sheep  was  nearly  doubled  in  six  vears.    No  complete 
«3)cial  estimate  of  numbers  was  published  during  this  period.    A  careful  review  of 
t&txiftxng  data  enables  me  to  present  a  close  approximate  estimate  of  the  aggregate 
ciabere  of  sheep,  and  the  qtiantities  of  wool  thrown  upon  the  market  in  each  year 
«ncel861: 


Years. 

Number  of  Bbeep. 

Pouads  of  wool 

1«.^ 

81,500,000 
24,000.000 
28.000.000 
31, 000. 000 
35.000,000 
38, 000, 000 
42, 000, 600 
41. 500, 000 

ST.ooo.oeo 

34,000,000 
32;  000, 000 

55,006,000 

um 

67.500,000 

MO 

8^500,000 

VM t-. 

95.ooaoos 

115,000,000 

we...  ^ 

m.:::.\\ :: ::::;: 

135,000.000 

i«7 :;;•• ....;!..:!'*.!    .....; 

147,000.000 

w ::::;r'*:i™i:™":::; "I ;i "  . ™"..i.. 

155,000,000 

»• ii:;: :;:::::":::":  ;:"::!:;::::i;....: 

143, 000. 000 

»• \  .           

135^  000, 000 

wTi :::::;• 

•"•"":::".:.. 

126,000,000 
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The  increase  in  wool  was  relaftively  laxser  than  the  increaae  in  sheep,  from  1801  to 
1667,  £rom  the  constantly  widening  use  of  heayy  wooled  merino  rams  for  breeding  pnr- 
poees,  nntil  much  of  the  coarse  wool  of  Texas,  of  Califomia,  of  Colorado,  and  even  of 
Kew  Mexico  was  more  or  less  modified  by  the  merino  blood,  in  all  cases  tending  to  an 
increase  of  the  weight  of  the  fleece.  Since  1867  there  has  been  little  care  exercised  in 
breeding,  bnt  the  flocks  have  been  kept  well  cnlled,  and  shonld  avera^  as  heavy 
fleeces  as  at  that  date.  The  average  weight  of  fleece  in  1870,  so  far  as  it  is  indicateii 
by  a  comparison  of  the  censns  exhibit  of  sheep  and  wool,  is  3.51  pounds ;  in  1860, 2.73 
pounds ;  m  1850, 2.42  pounds. 

The  estimates  of  wool  for  the  years  since  1867  are,  apparefftly,  larser  in  proportion 
to  the  numbers  of  sheep.  The  excess  is  only  in  appearance,  the  numoers  of  sheep  be- 
ing estimated  in  February  in  each  year,  while  the  quantity  of  wool  is  the  amount  pro- 
duced through  the  year.  Thus,  the  estimate  for  1668  is  eight  miUions  of  pounds  above 
that  for  1867,  while  the  number  of  sheep  is  slightly  reduced,  the  excess  -arising  from 
the  fleeces  and  pulled  wool  of  four  millions  of  sheep  daughtered  in  tiie  latter  portion 
of  1868.  The  same  cause,  though  operating  less  forcibly,  produced  an  excess  of  wool 
in  proportion  to  numbers  of,  sheep  in  the  succeeding  years.  These  estimates  are  some- 
what below  those  of  wool  brokers,  while  they  are  higher  than  estimates  based  exclu- 
sively on  census  returns,  which  are  manifestly  very  incomplete,  especially  in  Texas, 
Cali&mia^  and  the  Territories.  Moreover,  the  census  returns  incKide  only  the  sheep 
on  farms,  leaving  considerable  numbers  in  towns,  or  in  tranntu  to  markets  or  distant 
pasturage. 

Facts  illustrating  "  the  causes  of  fluctuation  in  numbers  of  sheep  and  prices  of  wooF 
are  abundant  and  of  transparent  meaning.  They  are  those  of  demand  and  supply,  of 
abundant  production  of  wool,  decline  in  sales  of  woolen  goods,  increase  of  cotton- 
growing,  reduction  in  value  of  wool,  and  the  short^ig^htedness  of  those  farmers  wbo 
habitually  over-produce  when  prices  are  high,  and  sacrifice  any  valuable  branch  of  has- 
bandrv  at  the  moment  it  temporarily  fJBuls  to  vield  a  satisfactory  profit. 

At  me  close  of  the  war,  which  had  crippled  the  cotton  supply  of  the  world  and  stiin- 
nlated  the  manufacture  of  other  textiles  as  substitutes,  the  wool  product  had  greatly 
increased  in  Australia,  South  Africa,  South  America,  in  North  America,  and  even  In 
Europe.* 

Prices  abroad  were  falling,  in  the  expectation  that  cotton  would  promptly  occupy  its 
former  position ;  prices  in  tiiis  country  wero  still  further  reduced  by  the  decline  of  tha 
gold  premium.  Oor  wool-growers,  who  had  become  elated  with  the  unaccustomed  pros- 
perity of  the  recent  past,  at  once  succumbed  to  despondency,  sold  their  flocks,  soma 
for  mijjration  across  the  Missouri,  others  for  the  city  markets,  and  larger  numbers  for 
indiscriminate  slaughter  for  ^elts  and  tallow.  This  destruction  commenced  in  the 
autumn  of  1868,  and  resulted  in  the  diminution  of  the  affsregate  number  by  at  least 
four  millions  during  the  winter.  They  wero  killed  for  p^Sts  and  tallow  even  in  Kew 
England;  in  New  York,  whero  the  best  were  sold  for  mutton,  the  culls  brought  fc>m 
75  cents  to  $1.50  each ;  in  the  principal  wool-growing  sections  of  Ohio  the  numbers 
slaughtered  ranged  from  10,000  to  40,000  in  each  county;  in  Michigan  and  other 
Westom  States  the  slaughter  was  in  almost  eaual  proportion.  The  assessors'  returns 
for  the  State  of  Ohio  show  a  reduction  in  1868  of  1,349,855,  and  a  further  diminution 
in  two  subsequent  years  of  1,960,736^  due  partly  to  slaughtering,  and  partly  to  migm- 
tion  westward.  The  total  decrease  in  three  years,  from  7,622,495  to  4,3(r2,904,  amounted 
to  43  per  cent. 

Something  of  this  loss  is  due  rather  to  disease  than  to  Hie  knife.    Flocks  wcr» 

*  Tbd  following  table  ciyes  the  qoantlty  of  wool  imported  into  Greet  Britain  during  ten  years,  witk 
the  deolfl^«d  ▼aloe,  wbieale  redaeed  to  oor  eorrenoj  in  the  statament  of  the^  price  per  ponnd.    Thee* 


pricee,  wnicb  are  higher  than  thoaeof  oor  importa 
and  decline  in  the  yeaca  of  inflation  or  deprcarion. 


r  wool  (mainly  carpet  iroola)  ahow  a  similar  advance 


Tiftal  wool  imporiSf  w%(k  comj^ted  mZim, 

into  the  UmUd  j 


I  Bkoep,  lamb,  alpaoaf  and  llama  uinporied 


r^ 

Qoaotity. 

Valne. 

Ftioe  per  poond. 

1861 

147.173»841 
171,043,478 
177,377,664 
206.473,045 
212,906.747 
2239,358,689 
233.703,184 
299.744,155 

49,717,686 
11,773,943 
11,884,573 
15,503.483 
14,030,430 
17,350,871 
16,178,034 
15,190,408 
'      14,696,746 
15^  813;  598 

Cents, 
33 

1863 

34.2 

1663 

3ar» 

1864 

37.5 

1865 

3ai 

1866 

3^.6 

1867 

34.6 

1868 

S9.9 

1869 

98.4 

1870 

30 

Digitized  by  CjOOQ IC 


BEPOBT  OF  THE  STATISTICIAN. 


41 


segketed,  foot-rot,  scab,  and  nnmeroiiB  forms  of  disease  prevailed,  and  the  inroads  of 
i^BUB  were  encouraged  by  starvation  and  want  of  shelter.  Local  retnins  were  full 
of  aooounts  of  these  Tosses.  In  Stenben  County,  New  York,  "  the  loss  was  15  per  cent. 
fm  Delect  and  low  feeding."  In  Erie  County,  Pennsylvania,  "  flocks  were  reduced 
fll^thim  by  foot-rot."  In  Hampden,  Massachusetts.  <<  three-tenths  of  the  lambs 
M  from  want  of  natural  food,  many  of  the  mothers  having  little  milk."  A  farmer 
ia  Beaton  County,  Missouri,  neglecting  all  attention  to  his  flock  of  400,  <Host  300  by 
ficab."  Similar  returns  were  received  from  all  portions  of  the  county.  The  following 
stttement  upon  this  point  is  from  the  annual  statistical  review  of  the  condition  of 
onn  stock  from  the  April  (1869)  report  of  this  division : 

''The  reports  relative  to  sheep  are  not  so  favorable.  The  wool  business  has  been 
comparatively  unprofitable  of  late,  and  the  faievitable  result  is  neglect,  short  commons, 
a  supply  of  mouldy  hay,  and  the  roughest  treatment  in  too  many  instances,  re- 
eoltlDg  in  leanness,  weakness,  and  the  insidious  approaches  of  disease.  Where  they 
hare  been  suitably  cared  for  they  are  healthy,  and  as  merinoes  are  in  present  disfavor, 
disean  is  mainly  among  flocks  of  that  breed.  Were  it  not  for  the  culling  process,  by 
7liich  several  millions  of  the  poorest  ^60,000  in  some  cases  in  a  single  county)  have 
beeo  remorselessly  slaughtered  for  their  pelts  and  the  small  modicum  of  fat  that  could 
be  drained  by  hydraulio  pressure  from  their  Juiceless  carcasses,  the  ravages  of  disease 
would  have  proved  &r  greater.  This  weeding  out  of  the  victims  of  poverty  will  result 
beneficially  in  elevating  the  average  health  and  condition.  Wool-growers,  whose  fears 
bave  overcome  their  judgment,  and  caused  Ibe  depreciation  of  their  flocks,  or  the 
abandonment  of  their  business,  will,  ere  long,  regret  their  hasty  action." 

There  was  some  cause  for  this  depression,  prices  having  declined  below  a  paying 
lUndard,  tiiough  some  of  the  most  dcfllfnl  and  experienced  flock-masters  were  stiU 
able  to  resdize  moderate  profits.  In  anticipation  of^an  increase  in  the  customs  duties 
on  wools  and  woolens,  a  quantity  of  .manuiactured  goods  had  been  imported  in  a  single 
J'ear  (the  fiscal  year  1866)  eqnad  to  about  one-half  of  the  entire  importations  of  five  years 
preriooB— $57,115,901,  against  an  average  annual  importation  of  .  $2.3,208,791.  The 
importation  of  wool  was  67,917,031  pounds,  an  increase  of  24,058,877  over  that  of 
1865;  and  almost  equal  to  the  average  of  the  four  years  of  the  war,  when  a  double 
iQpply  was  required.  In  addition  to  this,  an  enormous  supply  of  military  clothing* 
vas  thrown  upon,  the  market  at  nominal  prices.  The  overcoats  alone  disposed  of 
*  -     .-  .       ^^-..^--.         ,        TJcient  to  furnish  an 

„  -    /      '  «  the  port  of  ship- 
ment, of  several  millions  of  garments  firom  military  stores,  of  at  least  35000000 

'  Tbe  following  note  from  General  M.  C.  Hoigs  incloses  a  statement  of  the  omoont  of  woolen  militaiy 
Eoodsaisposed  cf  shioe  Jnno  30, 1865 : 

WJLB  DEFABTUSSrr,  QUABTBRMASTBR  GENERAL'S  OvnCB, 

W€uhin0ton,  D.  C,  AprU  1%  18T8. 

SiR:  In  compliaiaee  with  yoor  request  of  tbe  4tb  instant,  I  haf  e  the  honor  to  inclose  herewith  a  etato- 
Jwnt  of  the  quantity  of  woolen  articles  of  clothinjc  and  equipage,  and  clothing  nuiterials,  sold  and 
ttlKnrise  disposed  of  tnm  the  stock  on  hand  June  30, 1865,  (or  shioe  obtained,)  during  the  fiscal  years 
o<iing  June  30. 1866,  to  1871,  inclusive. 

Tbia  statement  does  not  include  the  issues  made  during  the  above  period  to  the  Army  of  the  United 

VsiT  respectfully,  your  obedient  servant, 

M.C.  MEIGS, 
QuarttrmasUr  Qeneralt  Brettt  Majwr  Omeral,  U.  8.  A, 
'C  Dodge,  Esq.,  • 

Statiitieian  qf  AgifieuUural  department,  Wathington,  D.  O. 


Artiole. 


Quantity. 


Article. 


Quantity. 


l^ishtB,  woolsn 

J«'^s8rs.feot 

i!«aen,  mounted 

i7<«nrs,  Booave 

'.r^  costs,  mounted 

•Teat  costs,  fool 

^rr>><»ats,imni]ar; 

LaifonncoatSkali  Unda 

^m  costs,  aB  kinds 

raifonn  jackets, all  Unda  .r... 

rai&nDjackof^knit 

gin%wool,flann«l 

*!«Mn)ol.knit 

(W««scaps 

"«tt^cspe 

^ailonn  Mtff.ftTt''""-'""" 
^^^onn  batik  corda»  and  tassda 

^wen,katt 

'v^Twas,  pairs,  assorted 


803.410 

961,943 

90,717 

1,927 

174. 001 

2,001,958 

43;  758 

967.500 

559.953 

377.089 

50,647 

905,181 

196,895 

409.065 

8L589 

177,398 

51,594 

96,767 

S8,47^ 


Talmas 

Stockings,  pairs 

Mittens,  pairs 

Turbans,  sooaTo 

Vests,  zouave 

Scarfs,  souaTO 

Sashsa 

FlaoBiStoim  and  garrison 

Bugle  and  trumpet  cords  and  tassels. . 

Flannel,  woolen,  yards 

Laoe,  yards 

Dark  blue  doth,  yards,  6-4 

Dark  blue  olotb,  yards,  3-4 

Kersey,  yards,  64 

Kersey,  yards,  3^ 

Facing  oioth,  yards 

Alpaca,  yards 

OuttingSi  woolen,  pounds 


95 

216,380 

50.041 

1.635 

2,780 

71 

330 

973 

1,184 

114.903 

697,990 

19.1T8 

41, 619 

267 

152,951 

423 

799 

94,752 
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pooodg  of  wool  imported,  of  7,147,108  ponndBof  shoddy  imported,  and  millions  more 
made  from  woni-out  militaiy  and  other  clothiof^;  and,  in  addition,  a  market  previou8ly 
burdened  with  stocks  so  heavy  as  to  caose  considerable  depression  of  prices.  But  one 
result  was  possible^a  further  decline  of  prices  until  the  glut  in  the  market  should  be 
removed. 

This  surplus  was  piled  np  before  the  tariff  of  1867  was  enacted.  The  horse  was 
stolen  before  the  stable  was  locked.  Tet  no  tariff  could  have  prevented  altogether  a 
decline  in  prices,  which  had  already  commenced  throughout  the  world,  and  had  been 
progressing  in  this  coontry  since  the  retrogade  of  the  gold  premium  from  its  highest 
point  in  1864.  But  the  law  of  1867  cut  off  about  two-thirds  of  this  abnormal  importa- 
tion of  wools.  The  Argentine  Republic,  the  great  competitor  of  our  wool-growers, 
which  had  contributed  36,916,794  pounds  in  1666,  sent  but  26,752,197  pounds  in  all 
the  three  follow  mg  years.  The  wisest  wool-growers  held  on,  sustained  with 'a  belief 
that  prices  would  advance,  and  knowing  that  without  the  tariff  wide-spread  and  gen- 
eral ruin  must  have  resulted  to  their  business.  The  length  of  the  period  of  depres- 
sion was  calculated,  and  a  prediction  of  appreciation  in  prices  of  wools  and  revival 
of  wool  growing  was  duly  fulfilled,  in  accordance  with  the  reported  facts  of  prodao- 
tion,  mauufactorei  and  consumption  of  the  wools  of  the  civilized  world. 

A  itatement  pving  the  caiimated  averaie  prioes  of  Bheep  on  the  Ut  of  Ft^bruary  of  ike  yean 
fianiea,  as  caloulated  from  annual  Biaiistkal  returns  of  prion  of  farm  animaU. 


States. 

1806. 

1867. 

1868. 

1869. 

1870. 

1871.' 

VSlk 

l£i»*«'^   . 

14  67 
484 

5ia 

530 
0  00 
5  97 
500 
655 
490 
425 
5  63 

'♦3  37 
3  44 

3  79 
490 

3  65 
539 

4  55 
6  31 
408 
462 
4  58 
856 
1  77 
808 

1  87 

2  34 
1  08 
197 
292 
8  15 
268 
477 

12  76 
855 
818 
3  44 
3  59 
402 
3  23 
403 
304 
337 
392 
848 
166 
1  87 
1  71 
207 
1  76 
1  59 
1  27 

1  86 

2  69 
165 
830 
848 
8  44 
8  47 
1  88 
380 
262 
267 

3  11 
8  14 
3  11 
3  15 

$3  07 
8  45 
867 
337 

3  93 

4  78 
8  05 
4  61 
862 
350 
4  10 
840 
1  71 
177 
1  62 
880 
137 
190 
1  54 
1  38 
8  71 
304 
1  67 
856 
1  70 
187 
163 
186 
238 

;g 

1  79 
269 
3  71 
853 

•2  76 
859 
880 
388 
433 
4  42 
304 
4  41 
886 
437 
4  09 
858 
1  66 
1  73 
1  68 
900 
1  59 
.   1  77 
800 
1  70 
200 

1  88 
189 
87S 
198 
1«3 
173 
165 
3  13 

2  42 
1  57 
1  70 
8  11 

3  50 
856 
190 

$8  73 
835 
SO 
386 
3  71 
407 

3  14 

4  81 
3  16 
3  75 
386 
837 
1  63 
1  95 
1  65 
131 
177 
800 
8  18 
1  40 
333 
166 
3  11 
853 
886 
833 
182 
198 
8  44 
999 
171 
161 
853 
231 
250 
1  90 

•3  08 
993 

If  AW  R  Ainn^^iitt^ 

Vermont  !!7^:..:;:::..;:;:.:;;:;;:;::;::;. 

498 

Masaaobiuetts 

3  51 

Bbode  Island 

3<S 

Connectlcat 

499 

New  York 

4» 

Ketv  Jersey 

503 

pAnnifyl  vmia 

341 

DeUware 

400 

Marylftnd 

4  13 

Virginia ^ 

870 

Korth  Cupolina m 

157 

191 

Georirla 

153 

FioriSi. :::::::;:;::;;;:::::; :::::::::;:::::; 

in 

Alabatna 

18S 

Hl88l8H{ppi 

195 

T^QittiAna..  . 

914 

Texas   

1.'3 

Arkansaa  ...^ ...            ^^^  ^ 

«29 

174 

W^t  Virginia 

239 

Kentacky 1 

■397 
4  58 
4fi6 
3  30 

3  77 

4  71 
4  88 
3  78 
887 
380 
367 

895 
3  10 
3  40 

2  43 

3  13 
3  52 
362 
300 
233 
328 
3  61 

9«t 

Oliio...... 

3U 

Kicbigan 

986 

Indiana 

954 

nuuois 

966 

Wiiwminrfn...... .., ,   .,   ,,, 

966 

IfinoesoU 

262 

Iowa 

2S0 

Miaeouri 

197 

KaniHwi, ............... 

934 

Nobniska • 

946 

CalifhmfA .- 

2  78 

Oreson      .         ..                   ...... 

S45 

KoToda..'..' .".'.  ."'" 

4  31      3  75 

A  atatement  presenting  the  principal  mmroee  of  foreign^mol  supply,  and  the  amouM  reocittd 
from  each  country  during  ion  years. 


Tears. 


1862 
lBfi3 
1W4 
ie65 
1606 
1867 
1868 
18G9 
1870 
1871 


Great    Bri- 
tain. 


Sonth  Africa. 


le,  006, 963 
17,619.183 
13,099.501 
1,9801,176 
8.541. 195 
6,758.890 
9;  581. 678 
S,59B,899 
a  149. 697 
15,503,166 


3.980.857 
6^711.975 
13.717,900 
8.313,768 
7.424,317 
8,033,020 
864.314 
3,644,504 
5. 089, 153 
6,609,057 


Australia. 


788,670 
118,934 
884,548 
408,989 
874, 119 
467,085 


168,909 
19.957 


Argentine 
BepabUa 


5,786,866 
17,461,808 
93, 951, 506 
16.103.889 
36,916,794 
13,666.974 
5.886,864 
8^942f,650 
16,781.4» 
33,333,837 
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14.061 

476.815 

3. 490. 600 

1.16i9S0 

9k99i0» 

1,434.594 

466,719 

9391969 

1547,106 

iS9i938 
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Sooth  America  has  famished  otir  main  sapplies  of  clothing-wooL  An 
enonnoas  importation  (36,916,794  ponnds  from  the  Argentine  Kepablic 
alone)  was  received  pending  the  action  of  Congress  on  the  tariff  in  1866. 
Comparatively  little  wool,  competing  with  our  merino,  was«  from  that 
date  brought  in  nntU  1870,  when  the  exhanstion  of  manufactnrers' 
stocks  of  this  grade  again  made  necessary  a  moderate  importation. 

EIOE  PEODUOTION. 

* 
Material  misapprehension  of  the  facts  of  rice  production  exists  in  the 
public  mind.  It  is  stated  that  rice  cnltare  is  not  extending;  that  it  felt 
the  effects  of  war's  devastation  less  than  cotton,  and  should,  therefore, 
recoperata  more  rapidly;  neither  of  which  propositions  is  true.  The 
rice-planters  were  driven  from  the  Carolina  and  Georgia  shores  during 
war,  labor  was  in  a  disorganized  and  chaotic  state,  production  had  al- 
most ceased,  and  at  its  close,  dams  and,  flood-gates,  quarter-drains  and 
canals,  mills,  bams,  and  houses  were  either  dilapidated  or  destroyed, 
and  the  power  to  compel  the  laborers  to  go  into  the  rice  swamps  was 
utterly  broken.  The  laborers  had  scattered,  gone  into  other  business, 
and  those  obtainable  would  only  work  for  themselves  upon  a  share  con- 
tract Many  of  the  proprietors  were  dead,  and  more  absentees :  and 
inexperienced  men  from  the  North  or  elsewhere  assumed  their  places. 
!Die  rice-fields  had  ^own  up  in  weeds  and  tangled  shrubbery,  the  labor  • 
of  reparation  was  discouraging,  and  the  work  of  cultivation  was  greatly 
increased,  giving  unexi>ected  gravity  to  the  contingencies  and  accidents 
of  the  season. 

These  difficulties  have  been  gradually  disappearing  on  the  Atlantic 
coast,  yet  the  labor  question  is  still  one  of  great  importance.  Produc- 
tion is  increasing  regularly  but  slowly.  The  negroes  are  becoming 
accustomed  to  quasi  proprietorship,  and  with  the  aid  of  capital  in 
repairing  works  and  replacing  structures  and  machinery,  and  with  pro- 
tection against  foreign  competition,  they  will  utilize  otherwise  worthless 
wastes,  and  add  millions  annually  to  the  wealth  of  the  country. 

In  1869  the  crop  of  South  Carolina,  as  returned  by  the  census  author- 
ities, was  32i304,825  pounds ;  of  Georgia,  22,277,380 ;  of  North  Caro- 
lina, 2,059,281.  Production  had  nearly  ceased  in  1865.  The  commer- 
cial returns  of  Carolina  rice  show  an  increase  as  follows :  18G6,  21,031 
tierces;  1867,  23,482;  1868,  37,047;  1869,  41,172.  An  increase  was  also 
reported  in  1870,  but  the  season  of  1871  was  unpropitious,  and  the 
record  may  show  a  decrease. 

Dr.  J.  J.  Waring,  of  Savannah,  gives  local  fi gnres  illustrating  the  rate 
of  increase  as  follows :  1866, 12,500  casks ;  1867,  24,337 ;  1868,  30,796 : 
1M9,  60,146;  1870,67,736. 
In  Georgia,  two-thirds  of  the  rice  is  grown  in  Chatham  and  Camden 
Coanties,  half  in  the  vicinity  of  Savannah.  In  South  Carolina  nearly 
fcatf  the  crop  is  grown  in  Georgetown.  The  following  figures  show  how 
ffi&alla  district  yielded  the  rice  of  the  palmy  days  of  1859 : 


SoQtIi  Carolina. 


PoTxnda. 


QoOTffitk. 


PonndA. 


0«w|eumn 

Celhtoo 

CbtfitttoB 

Be«fflrt 

,      Total 

T»e«ty.foar  other  countiea 

ToUI 


55,805.385 

33,838.984 
18,899,513 
18.790,918 


Cbatham.. 
Camden... 
Mclntoflh . 
Glynn 


25, 934. 160 
10.330,068 
6.  i'2l,  100 
4, 843. 755 


116^  334, 799 
3.765,729 


Total 

Eighty-eight  other  countiea . 


47, 528, 083 
4, 970. 569 


119,100,938 


Total. 


52,507,653 


t^UUsTte 


^ 
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Bat  the  extension  of  rice  cultore  in  Louisiana  is  a  triumphant  refu- 
tation of  the  assertion  that  the  business  cannot  prosper  under 
the  most  favorable  present  circumstances.  The  census  exhibits  it 
as  follows)  1849,  4,425,349  pounds;  1859,  6,331,257  pounds;  1869, 
15,854,012  pounds.  The  record  of  M.  Bouchereau,  by  plantations, 
accounts  for  a  total  crop,  in  1869,  of  100,748  barrels,  of  200  pounds  each, 
or  20,149,600  pounds.  The  crop  of  1870  was  not  a  successful  one.  In 
1859,  Plaquemines  Parish  yielded  4,635,500  pounds  of  the  crop  of 
&,331,257  pounds,  or  about  two-thirds  of  the  total  product  of  the  State. 
In  1869  the  same  parish  produced  6,247,400  pounds,  (record  of  Bouche- 
reau,) and  yet  it  was  less  than  a  third  of  the  crop  of  the  State,  and 
returns  were  made  from  14  other  parishes. 

The  following  is  a  census  exhibit  of  rice  production  at  three  decennial 
periods : 


states. 

1670. 

188a 

.85a 

Alaliunft ,          ,.    ,_      , 

Pounds. 

228,945 
73,021 

Founds. 

493, 465 

16,831 

2,140 

323,704 

52,507,658 

Pounds. 
2,313,359 
63.179 

CaUfornla 

Florida 

401,  C87 
22;  277.380 

1,075,000 

38. 950.091 

0.688 

4.435,349 

2.719.856 

706 

Georgia *  . 

Kentucky 

15,854,012 
374,627 

6,331,257 

809, 0e2 

9,767 

7, 503, 976 

119,100,528 

40.873 

26, 031 

8,225 

7IG 

3,286 

Hieaiasippi 

MiMoirf;.;:::vv::::v:;v;:™:\:;;;v;;;.::::::::::::;  : 

Kortb  Carolina 

2,059,281 

32, 304, 825 

3,399 

63,844 

5,465^866 

Konlh  namlfnA 

159,930,613 

TenneMee 

358,854 

Texas ."..'.'. ...'*.'  " 

88,303 

Virginia , 

17,154 

Michigan 

Minnesota 

'**"      '" " "" "" 

Total 

73,635,001 

187,167,032 

215.313^497 

The  following  statement  of  exports  and  imports  of  rice  has  been  fur- 
nished by  Edward  Young,  Chief  of  Statistics  in  the  Treasury  Depart- 
ment: 


Yean. 

Domestio  exports. 

Tierces.* 

Barrols.! 

Poonds. 

Value. 

1850 

127,060 
105, 590 
119. 733 
67,707 
105, 121 
52,530 
58,668 
64,333 
64,015 
81,820 
84,163 
39,163 
3,146 
494 

76, 241, 400 

63,354,000 

71, 839.  too 

40,624,200 

63,072,600 

39,421.600 

67.616,000 

68,322,800 

58,122.200 

75.070,400 

81,632,600 

43,511^400 

4,331,600 

1,694.800 

8,176.800 

983^900 

3.813,901 

1,394.007 

3.079,043 

3,338.833 

3)133,014 

fS,  C3l.  557 

1851 

2, 170,  SW7 

18S3 

2,  471, 039 

1853 

1,667,658 

1854 

3.634.137 

1890 

19,774 
81,038 
74,309 
49,283 
69,946 
77.837 
50,038 
7,335 
3,496 
5,442 
2,468 

1,717,953 

1896 

3.39QLS33 

1857 

3,390,400 

1858 

1,870,578 

1859 

Sao?  US 

1860 

8,567,399 

1861 

1,383.178 

1863 

156. 8»a 

1863 

83.404 

1864 

84.317 

1865 

65,105 

1866 

136,993 

1867 

100,338 

1868.  ..  .                                                        

170,397 

1869 '..        .....] 

145,934 

1870 

197.655 
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Tean. 

Foreign  exports. 

Imports. 

Fonnds. 

Value. 

Foxmds. 

Valno. 

' 

343,900 
•  2.339,146 
7,844,068 
7, 637, 635 
8, 290, 318 
8. 6.%,  060 
4,676.082 

11,908,953 
8.868.664 

15,212,833 

110.856 
103,738 
392.134 
452,722 
.'>59. 465 
337.010 
180,043 
403.941 
284,632 
454,316 

56,  Ml.  317 
CI.  ]%,  740 
9ft,  (331,147 
«!.  <t}7,  736 
7C,'Ji)'>,3y7 
4f  '&^.  223 
59,  Mrk.  707 
hi,  i.^-^,  191 
42, 1'^^,  939 

13,610 
1,589,109 
1,760,077 
1,911,330 
1,474,393 
2,379,857 
1,819,387 
1,636.492 
1,325,834 
1,007,613 

jgS. 

BUJ.,, 

UM 

]S6 

MM 

SSiin:;....: : .:.::. 

1888- 5. 

ISO 

IgTO - 

*  Estimated  at  600  pounds  each. 


t  Estimated  at  400  pounds  each. 


Ill  oondasion,  these  are  the  facts :  The  cnltore  of  rice  is  rapidly 
extending  in  Louisiana^  and  may  be  extended  to  nearly  every  parish  in 
the  State.  It  is  slowly  bnt  sorely  overcoming  its  serious  hinderances  on 
the  m^urshes  of  the  Atlantic  coast.  It  is  mainly  carried  on  by  negroes 
on  Aeir  own  acconnt,  as  a  business  in  which  they  had  a  life-tune  train- 
ing, and  its  destmction  would  therefore  be  a  serious  calamity  to  a 
n^y  but  industrious  class  of  our  population,  and  there  is  no  reason 
why  the  home  supply  of  rice  should  not  soon  be  met  without  importa- 
tion. It  must  be  deemed  an  absurdity,  if  not  a  disgrace,  for  a  country 
like  ours  to  assume  the  necessity  of  importing  cereals  or  breadstuff  in 
any  form. 

CENSUS  OP  1870. 

The  work  of  tabulation  and  publication  of  the  census  returns,  under 
the  direction  of  the  Superintendent,  General  F.  A.  Walker,  has  been 
poshed  with  unusual  energy,  and  its  publication,  in  several  volumes, 
will  foUoW  with  unaccustomed  promptness.  Advance  sheets  of  the  agri- 
coltnral  tables  have  been  received  at  this  of&ce,  and  certain  analyses, 
dednctions,  and  re-combinations  are  presented  in  the  following  pages  to 
facilitate  comparison  and  a  better  understanding  of  the  lessons  taught 
by  these  facts,  of  agricultural  production  and  resources. 

It  is  no  fault  of  General  Walker  and  his  assistants  that  the  enumera- 
tion was  left  in  charge  of  officers  with  duties  entirely  foreign  to  this 
work,  to  be  accomplished  by  crude  methods  devised  for  the  first  general 
ennmeration  undertaken  by  the  Government,  and  to  exclude  some  of  the 
iDost  essentially  important  schedules,  such  as  area  in  the  diiSerent  crops, 
which  is  the  first  point  secured  in  European  enumerations,  and  in  some 
Cttes  has  been  the  only  one.  The  enumeration  was  taken  under  the  law 
of  1850,  as  slightly  amended,  after  the  failure  of  a  general  bill  for  taking 
the  census  of  1870.  • 

The  Superintendent,  in  accordance  with  my  earnest  solicitation,  di- 
vided the  ^^  unimproved"  land,  making  separate  schedules  for  ^^wood 
land'  and  "  other  unimproved,"  by  which,  for  the  first  time,  can  be  shown 
approximately  the  extent  of  area  in  forest 

Farm  Area.— The  area  of  land  in  farms  was  293,560,614  acres  in 
1850,  of  which  113,032,614  were  improved,  and  180,528,000  unimproved. 
In  1860  the  total  area  was  407,212,538  acres,  163,119,720  improved,  and 
244,101,818  unimproved.  The  late  census  made  the  total  area  407,735,- 
041  acres,  188,921,099  improved,  and  218,813,945  unimproved.  The  pro- 
portion of  improved  land  has  been  constantly  increasing,  first  from  38 
per  cent  to  40,  and  now  to  46,  showing  that  the  most  desirable  lands 
have  been  taken  up,  and  that  the  tendency  to  improve  the  ori^al  acres 
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is  becomiog  oomparatively  stronger,  and  that  for  getting  more  laud  is 
weakening.  As  farm  lands  increase  in  price  this  tendency  will  become 
more  marked,  and  ultimately,  when  western  lands  can  no  longer  be  ob- 
tained at  nominal  prices,  and  the  era  of  high  culture  dawns,  there  will 
be  an  appreciation  in  the  price  of  eastern  lands,  especially  those  of  New 
England,  some  of  which  are  now  the  cheapest  improved  lands  in  the 
United  States.  The  increase  in  nnimprpv^  lands  between  1850  and 
1860  was  63,573,818  acres ;  in  the  last  ten  years,  according  to  the  record, 
the  increase  in  all  farm  lands  was  but  522,503  acres,  and  the  decrease  in 
unimproved  lands  was  25,287,873  acres.  As  there  has  been  a  eonsider- 
able  addition  to  the  area  in  farms  by  homstead  entry  and  by  purchase, 
the  fact  that  there  is  no  material  enlargement  of  the  aggregate  can  only 
be  accounted  for,  if  the  returns  are  complete  and  accurate,  by  the  laps- 
ing of  title  during  the  changes  of  the  last  ten  years :  e.^.,  Florida  had,  in 
farms,  2,920,228  acres  in  1860,  and  but  2,373,541  in  1870,  and  the  area 
"  improved''  was  larger  in  1870. 

The  total  area  in  woodland  is  159,310,177  acres,  or  39  per  cent,  of  the 
aggregate  of  407,735,041  acres  in  farms.  The  Southerni  States  are  re- 
markably well  wooded,  the  twelve  States  from  Maryland  to  Tennessee 
averaging  52  per  cent. ;  the  New  England  States  have  32  per  cent  of 
their  farm  area  in  forest;  the  Middle  States  28  per  cent. ;  and  the  Cen- 
tral States,  from  West  Virginia  to  Nebraska,  averaging  32  per  cent 
West  Virginia  has  51  per  cent.;  Kentucky,  48;  Ohio,  31 ;  Indiana,  39; 
Illinois,  19 ;  Iowa,  16 ;  Kansas,  11 ;  Nebraska,  10 ;  California,  4.  The 
Territories  are  not  rich  in  forests,  except  Washington,  which  has  44  per 
cent,  of  its  farm  area  in  woodland. 

Among  the  Territories,  Wyoming  has  the  smallest  proportion  of 
private  lands  improved— only  7A  per  cent,  of  4,341  acres  held  in  per- 
Qpnal  ownership,  amounting  to  338  acres,  or  enough  for  a  single  farm  of 
generous  size.  The  entire  area  of  Wyoming  includes  62,645,068  acres. 
Colorado  has  but  320,346  acres  in  farms,  nearly  30  per  cent,  of  which  is 
improved,  and  her  total  area  is  66.880,000  acres.  New  Mexico,  with 
77,568,640  acres,  has  833,549  acres  in  farms,  143,007  improved.  These 
citations  will  show  the  almost  microscopic  proportion  of  lands  owned  by 
private  parties.  These  returns,  however,  do  not  cover  all  lands  in  these 
Territories  disposed  of  by  the  United  States,  accordmg  to  the  following 
statement  from  the  Land  Office : 

Xerritorie*.  Total  acres.  Acres  uiiipFro- 

priatsd. 

Woahington 1 44,796,160.00  40,976,976.60 

New  Mexico 77.668.640.00  70.677,735.84 

Utah 54,065,043.20  48.659.916.27 

Dakota 96,596.128.00  90.567,020.47 

Colorado 66.880.000.00  62.382,773.26 

Montana 9. 92.016,640.00  86.768.100.09 

Arizona 72.906.240.00  68.855,730.00 

Idaho 55.228.160.00  52.103,783.04 

Wyoming 62,645,068.00  59,163.834.40 

Indian 44,154,240.00  44,154,240.00 
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The  distribution  of  farm  implements^  as  shown  in  the  first  of  these 
tables,  places  New  Jersey  in  the  front  rank,  the  basis  of  comparisoii 
being  the  proi>ortion  of  value  to  each  acre  of  farm  land,  New  York, 
Pennsylvania,  and  Massachusetts  foUowiug  in  order;  but  a  fairer  com- 
parison would  be  the  j^roportion  of  value  to  the  "  improved"  acre,  as  the 
£a,nn  implements  have  relation  mainly  to  the  area  in  cultivation,  and 
very  little  to  that  in  commons  and  woodlands ;  and  this  comparison  is 
made  not  only  for  1870,  but  for  the  enumerations  of  1860  and  1850.  In 
that  of  1860  Louisiana  stands  first,  (on  account  of  expensive  machinery 
and  apparatus  for  sugar-making,)  followed  by  New  Jersey,  Pennsylvania, 
New  York,  Minnesota,  Massachusetts,  Bhode  Island,  Michigan,  &c. 

Valtjb  per  acre  of  farm  products.— The  following  table  gives 
the  average  value  proportioned  both  to  each  acre  of  the  farm  and  to 
each  acre  of  improved  land.  The  large  figure  for  Wyoming,  $126.50,  is 
due  to  the  fact  that  the  improved  farm  lands  have  a  very  small  area, 
and  immense  herds  of  cattle  feed  upon  public  lands. 

Statement  ihowing  the  valite  of  farm  products,  and  the  average  value  produced  for  each  acre  of 
farm  land,  and  for  each  acre  of  improved  land  in  forma. 


Stotes  and  Tertitorioi. 


Kew  Bamp 


npshiro. 

Vennont 

MMMcbaaetta... 
rimwIm  Island  »-• 

Conneotlcat 

Kew  York 

New  Jersey 

PenntyWania 

Delaware 

Maryland 

Virginia 

Hertb  Carolina  .. 
Booth  CaroUna... 

Georgia 

Florida 


MiaelMippi  .... 
Looiaiana...... 

Texas 

Arkanua 

Tennessee 

West  Virginia . 

Xentacky 

Hissonri 

minols 

Indiana........ 

Ohio 

Hiohigan 

Wisconsin 

Minnesota 

Iowa 


Nebrask* «. 

California 

Oregon... 

VoTsda 

Colorado  Territory 

Utah  Territory 

Now  Mexico  Territory 

WashiogtoD  Territory 

Dakota  Territory 

Montana  Territory 

Idaho  Territory 

Arlsona  Territory 

Wyoming  Territory 


.9 

I. 

r 


1102,061.951 

80,589.313 

139, 367, 075 

116,  433, 784 

21. 57i  968 

124,941.382 

1,272,857,766 

237. 323, 376 

1,043,481.582 

46, 712, 870 

170,369,684 

213, 020. 645 

78,211,083 

44,808,763 

94.559,468 

9. 947, 920 

*  67,739,036 

81, 716. 576 

68,215,421 

CO,  149, 950 

40, 029, 698 

218, 743, 747 

101, 604, 381 

311.238,916 

392.  908, 047 

020, 506. 346 

634.  804,  189 

1. 054,  465, 226 

398. 240. 578 

300.  414. 064 

97. 847. 442 

392.662.441 

90,  327. 040 

30.242.186 

141, 240,  098 

22,352.989 

f         1. 485.  505 

3, 385,  748 

2,297.922 

2, 260, 139 

3,978.341 

9,085,265 

729.193 

492.860 

161,340 

16,187 


I 


$33,470,044 

22,473.547 

34.647,027 

32, 192, 378 

4,761.163 

26.482,150 

253.526,153 

42, 725. 198 

183.946.027 

8. 171, 667 

35,343,087 

51.774,801 

57, 845, 940 

41. 909, 402 

60, 390. 228 

8, 909. 746 

67.522,335 

73. 137, 953 

52,006,622 

49,  185, 170 

40, 701, 699 

86. 472, 847 

23,  TO),  692 

87,  477, 374 

103, 035, 759 

210, 860. 585 

122.91i302 

198, 256, 907 

81, 508, 623 

78,027.032 

33. 446, 400 

114. 386. 441 

27.630.651 

8. 604. 742 

49, 856, 024 

7, 122, 790 

1,659.713 

2,335,106 

1,973.142 

1,905.060 

2,111.902 

495.657 

1,676.660 

637.797 

2n,998 

42,760 


•6  15 
623 
7  65 

11  79 
9  47 

11  20 

11  42 
14  29 
10  22 

7  76 
783 
285 
286 
3  46 
339 

3  75 

4  51 

5  57 

7  40 
2  67 

5  35 
4  41 
2  74 
4  68 

4  74 

8  14 

6  78 

9  13 
8  13 

6  66 

5  IS 
735 
4  88 
4  14 
4  36 
2  98 

7  95 
728 

13  29 

2  28 

3  25 
1  63 

12  01 

8  26 
12  74 

9  85 


P. 


I114T 
9» 
US7 
16  $4 
16  ff 

16  OS 
Uti 

9  41 
Hfl 
IITO 
IS  13 

634 

10  » 
13  tS 

11  76 

15  10 
13  33 

17  37 
S5  43 

16  ii 
3188 
1-2  63 

906 
10  79 

lies 

10  90 

12  16 

13  70 

15  99 

13  28 

14  40 

13  17 

14  01 
13  29 

dOl 
6^ 

17  91 
34  43 

16  61 
13  ii 

10  W 

11  (S 
1«»  8) 
23  H7 
19  06 

isfioo 
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Could  a  comparison  be  made  based  upon  the  aggregate  numbers  of 
all  domestic  animals,  instead  of  those  on  the  farm  returned  by  the 
census,  the  showing  in  the  preceding  table  would  be  more  fiEtvorable 
than  it  is.  It  appears  that  Oregon  takes  precedence  in  the  number  of 
horses  in  proportion  to  population,  Texas  coming  next;  Washington 
Territory  in  milch  cows,  Vermont  taking  the  second  place ;  Texas  in 
oUier  cattle ;  New  Mexico  in  sheep,  followed  respectively  by  Galifomia 
and  Oregon;  Arkansas  in  swine,  Texas  and  Teunessee  following  in 
order. 

Farm  products  proportioned  to  population.— The  following 
table  presents  an  idea  of  the  comparative  rate  of  production  of  several 
staple  products  of  the  fiEurm.  It  should  not  be  forgotten,  however,  tliat 
the  com  crop  in  1869  was  a  partial  failure,  and  the  wheat  crop  oi  that 
year  a  great  success ;  so  that  a  declin.e  or  an  advance  in  production 
is  not  necessarily  proved  by  the  figures  presented.  Iowa  stands  at  the 
head  of  com  producing  States,  and  Minnesota  grows  the  most  wheat  in 
proportion  to  population,  (about  43  bushels  to  each  inhabitant ; )  Minne- 
sota also  stands  first  in  the  growth  of  oats,  and  Vermont  is  first  in  the 
production  of  hay. 


Ptoportkm  of  huakas  of  c(nm,  wheatf  and  oaU,  and  ton$  of  hay,  produced  in  each  State,  io 
each  100  of  the  population,  in  the  years  1659  and  1869,  respecUvely, 


Com. 


18S0.       1869. 


Wlieat 


1850.       180^ 


Oats. 


1859.       1869. 


Haj. 


1850.       1800. 


Kidne 

»ew  Himpuhird 

Vermont 

MMaaobaaetts.. 
Bhode  Island  ... 

Conneotiout 

Hew  York 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

Koi^  Carolina . 
Sontb  Carolina.. 

Georgia 

riorida 

Alabama........ 

Mississippi 

Loaisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentocky 

Ohio 

Miohlgaa 

Indiana 

SUnois 

Wisconsin 

Minnesota 

Iowa 

Missonri 

"Kanimn  .....•.•• 

Nebraska 

California 

Oregon 

KoTada 

The  TetiitoileB. 


ButJL 
S46 


175 

964 

447 

516 

1,446 

070 

3.469 

1,957 

8,497 

3,030 

2»140 

S,011 

3,018 

3,445 

3,673 

8,380 

3,731 

4.093 

4,693 

8,086 

5  543 

3,143 

1,661 

5,301 

6^787 

968 

1,710 

6^383 

0,159 

5^737 

0^146 

134 

145 

6 

348 


BtuK 

173 

401 

514 

95 

143 

393 

375 

965 

985 

3,408 

1,498 

1.440 

1,733 

1,079 

1,490 

1,165 

1,703 

1,888 

1,045 

3,511 

S^703 

3,385 

1,854 

3,791 

3.533 

1.189 

3,040 

5,115 

1,435 

1,078 

5,773 

3,836 

4,673 

3,854 

317 

79 

33 

968 


ButK 

87 

73 

138 

9 

a6 

11 

933 

363 

448 

813 

888 

887 

477 

183 

340 
3 

138 
74 
4.5 

944 

319 

491 

611 

639 

646 
1,119 
1,347 
1,393 
3,018 
1,371 
1,351 

357 

181 

513 

1,560 

1,577 

53 

354 


JhuK 
44 

60 

137 
3.3 
0.3 
7 

377 

354 

558 

716 

739 

603 

966 

111 

179 


105 
33 

1.3 
50 

153 

491 

561 

433 
1,046 
1,373 
1,651 
1.186 
9,438 
4.390 
3,465 

831 

656 
1,739 
3,976 
3,575 

539 

416 


SutJu 

475 

407 

1,153 

95 

140 

330 

906 

675 

943 

933 

576 

700 

880 

133 

116 

33 

70 

37 

12 

163 

109 

304 

437 

399 

650 

538 

393 

889 

1,435 

1,365 

873 

311 

82 

858 

274 

1,690 

15 

91 


Btuh. 

37 

360 

1,089 

54 

73 

SOT 

805 

443 

1,035 

443 

413 

559 

300 

86 

160 

60 

77 

50 

3.4 

93 

109 

358 

546 

501 

951 

756 

511 

1.684 

1,913 

3,428 

1,750 

963 

1,134 

1.202 

313 

2,333 

131 

347 


TonM. 
155l33 
197.15 
398.46 

54.04 
47.33 
139L33 
9L85 
75.70 
77.36 
S84»5 
87.90 
83.86 
ia87 
13.44 
4.39 

an 

6.45 

4.15 

7.44 

1.96 

3.14 

12.93 

40.93 

U71 

66l87 

103.55 

4&09 

103.65 

110.31 

10135 

180.48 

33.93 

52.45 

84.92 

80.45 

5140 

33.54 

11.16 


16&0I 
193.47 
90&89 
4a  99 
4a  97 
104.81 
198.09 
57.61 

ea87 

831 51 

88L57 

lasi 

7.79 

1.51 
.88 


1.06 
1.00 
1.20 
S.33 
1.41 
S.96 

saTi 

li47 
85.90 

loaod 

64.07 
10&17 
122.09 
158.07 
14&8S 
35l76 
134.56 
137.79 
9S.49 
83.90 
79.  H 
3&4J 


Fabh  peoduots  peopoktioned  TO  IHPEOVED  LAND.— This  table 
6how8,  not  the  yield  per  acre,  but  the  comparative  prominence  of  these 
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crops  in  the  farm  systems  of  the  respectiye  States— the  aggregate  of 
each  erop  divided  by  the  total  number  of  acres  of  improved  land.  In  this 
regard  Kansas  occupies  the  first  place  in  the  production  of  com,  grow- 
in;  8.63  bushels  to  each  acre  improved:  DUnnesota.  in  wheat;  Minne- 
sota, in  oats ;  and  Nevada,  in  hay,  followed  by  Maine.  Kansas  was 
also  flist  in  com  production  in  1869,  and  Utah  first  in  wheat-growing. 

iVcgwrfiofi  of  huMs  of  com,  whetU,  oatt,  and  fona  of  hay  to  Mck  acre  of  improved  land,  for 
ike  several  Stake,  in  ike  years  1859  and  1869,  reepeoHvely. 


Statu  md  Xenttotief. 


of  1670. 


hi 

1^ 


Census  of  1860. 


t'sl 


V«v  Bampsblro . 


XewTork 

SewJwwy 

iw»wi» 

MwylMd 

VirpnUi 

KortbGwoUna. 
SoathCuoUmi.. 


^•-: 


LoaiiiiBS.. 
TexM 


Ssr*' 

Hfckiiii'j::: 


WiaoDBitn. 


i«» 


Sebfuka.. 


fcns:::::::::::: 

5*nJ»Terrttoty. 
?*Tinltorj 


'vnitory. 


Ji^^TerritoT.— 


i^TeniUwy... 


Buth, 

.37 

.54 

.55 

.80 

LOT 

.95 

LOS 

4.43 

3.01 

4.31 

4.01 

9L16 

aso 

SL53 
2.58 
3.02 
3.35 
3.71 
3.71 
<L03 
7.19 
6.04 
3.17 
6.18 
4.66 
2L76 
&05 
6.72 
9L54 
9L04 
7.33 
7.23 
a  63. 
7.33 
.19 
.06 
.10 
8.42 
.80 
4.48 
.11 

a  18 


.09 
.08 
.14 
.01 


.08 
.77 
1.16 
1,70 
1.28 
1.98 
.90 
.54 
.26 
.31 


.21 
.06 


BuOl 

.80 

.49 

1.17 

.45 

.54 

.67 

8.85 

2:02 

a  16 

.79 

110 

.83 

.61 

.20 

.27 

.15 

.15 

.09 


Tont. 
.361 
.268 
.338 
.344 
.308 
.343 
.350 
.264 
.247 
.060 
.076 
.024 
.015 
.003 
.001 


.21 
8.19 


.14 
.39 
.90 
.96 
.70 
1.92 
a  19 
2L74 
1.55 
4.34 
a  10 
a  13 
L56 
1.21 
a28 
8.68 
8.09 
8.47 
8l70 
4.70 
9;  46 
1.13 
4.00 
8.13 
2.84 
1.85 


.25 
.28 
.60 
.93 
.81 
1.75 
1.75 
.85 

a  81 

a43 

4.50 

a23 

1.81 

ao7 
a28 

.28 

1.80 

.60 

a4B 

.55 
.47 
1.33 
a68 
1.76 
a75 


.003 
.001 
.004 
.006 
.003 
.017 
.JDe6 
.037 
.158 
.253 
.106 
.143 
.218 
.297 
.189 
.067 
.248 
.261 
.088 
.067 

:m 

,.289 
.029 
.137 
.313 
.831 
.863 
.007 


Jkuh. 
.57 
.50 
.54 

1.00 
1.37 
1.18 
1.39 
4.76 
a69 
6.10 
4.47 

as5 

4.61 
a29 
a  81 
4.33 

a20 

&73 
6.23 
a23 

a98 

7.66 


Buth, 
.08 
.10 
.15 
.05 


.02 
.60 
.90 
1.24 
1.43 

ao3 

1.14 
.72 
.28 
.31 


.19 
.11 
.01 
.56 
.48 
.80 


BuOl 

1.10 

.56 

1.28 

.54 

.78 

.83 

a44 

&33 

aoi 

1.64 
1.31 
.89 
.42 
.20 
.15 
.07 
.10 
.04 
.03 
.37 
.23 
.33 


2bfw. 
.300 
.871 
.333 
.908 
.846 
.907 
.848 
.861 
.214 
.050 
.063 
.038 
.087 
.019 
.005 
.017 
.000 
.006 
.019 
.004 
.004 
.021 


a37 
a82 

a  57 
a66 
a79 
aoo 

&88 
11.18 
11.66 

iai6 

1&47 
.80 

.08 


.96 

1.19 

a39 

8.04 

1.83 

4.17 

a93 

a22 

.67 

.47 

1.24 

a40 

.90 

.25 


.60 
1.83 
L16 

.64 
1.16 
a95 

ago 

1.55 
.58 
.21 
.62 
.43 
.98 
.07 


.030 
.123 
.220 
.075 
.135 
.287 
.323 
.214 
.064 
.338 
.205 
.123 
.312 
.156 


L17 
4.51 
.05 
0.58 


4.98 

a90 

L05 

.44 


.a 

.04 
1.64 
1.20 


,249 

.007 

005 

.400 


BisTBiBTTTiON  OF  FABM  iJOMALS. — ^The  Small  area  of  improved  land 
in  Wyoming,  and  the  large  nomber  of  farm  animals  kept  on  pnblic  land, 
erplain  the  anomalous  fignres  representing  that  Territory.  The  propor- 
tion for  other  Territories  is  affected  to  some  extent  by  the  same  causes* 
Of  the  States,  Texas  has  the  largest  proportion  of  horses;  Louisiana,  of 
*  };  Texas,  of  cattle;  California,  of  sheep,  and  Arkansas,  of  swine. 
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Tho  following  table  presents  the 

Nutnber  of  hornSf  mulet  and  aues,  caUle,  sheep,  and  ewine,  to  one  hundred  aaret  ef  imprwtA 
land  in  the  eeverai  States  and  XitrritorieB  in  187t). 


.  states  and  TerritoriM.         ^ 

1 

1 

1, 

1 

{ 

3 

CO 

"Mftiy^^  .............  ......    .                 ,    X 

S.4 
L6 
SLl 
8.3 
S.G 
8.1 
X4 
4.0 
aL9 
SL4 
3lO 
1.6 
J.  9 
1.4 
l.l 
1.6 
1.5 
8.1 
8.9 
14.3 
4.9 
3L6 
3.5 
3.9 
4.8 

tt 

4.4 

4.8 
4.0 
4.6 
&4 
&9 
4.7 
3.0 
4.6 

ai 

6.7 
9.3 

as 

&B 

as 
ao 
a8 

172.7 

"**6."4* 

ai 
as 
a3 
as 
a  9 

1.3 
1.8 
1.9 
1.5 

ao 
ao 
ao 

L9 
1.5 

....J... 

ai 

■"'ai' 
a4 

*""ai* 
as 

1.8 

as 
a4 
as 
as 

1.0 
1.8 

a4 

4.9 

a  4 
as 
as 

1.3 

a7 

8X7 

ao 

&6 
4.5 

ao 

&3 
7.9 
4.4 

as 
as 
a7 

4.1 

ao 
ai 
ao 
as 

44.6 

as 

7.7 
11.3 

ioa4 
ia3 

&8 
7.6 

as 
a4 

as 
as 
as 
as 
ai 
a? 
as 
ia7 

7.8 

7.5 

613 

87.3 

47.8 

las 
aa? 
la? 
las 
sa7 
sao 
sa? 

3,08a7 

4.7 

as 
as 
ao 
as 
ao 
ao 
a7 
ai 
a4 
as 
a3 
a7 
as 
a3 
a4 
as 
ai 

4.9 
14.4 

as 
as 

4.0 

ao 

4.5 
4.9 

as 
as 
as 
as 
ao 

4.3 

as 

4.4 

ao 

4.3 

a6 
sai 

14.7 
11.4 

as 
a7 

14.6 

ia6 

a4 

aoai 

14.8 

ia6 
las 

4.5 

as 

ao 
lao 

ao 
las 

as 

4.4 
4.5 

as 

4.1 

ai 
ao 

47 

as 
a7 

B4.0 

ao 
lao 

SL4 
11.5 
310 

sao 
ia9 
ai 
lat 
ao 
ai 

14.8 

as 
as 

44.5 

8a4 

U.8 

19a  5 
sas 
43ai 

sao 

4.4 

a3 
as 
as 

i,8oai 

L5 

K^w  Tfampfthire I......^........ 

L4 

Termont .'.........; 1 -.^^.... 

L5 

&8 

SlO 

Gonneotloat I 

ai 

Kew  7ork 

3.3 

Hew  Jersey 

7.2 

7.5 

DeUware ' 

&7 

^nt"!::::::::::::::::::::;*;:::::::::::::::::: 

as 

&8 

Kortb  Carolina 

9Qi4 

South  C&ftUitifi ,  ^ 

ai 

14.4 

AUbamk™:::;:::;::;;;:::;;::;;:;::;;:::::::;:::; 

HlMlHlppi 

fil.5 
HI 

113 

1&5 

!rexas I.Ijr.-I.jm.II 

las 

ArkftDua  .......  . 

4&S 

Tooneaeee J.. '.'-".'.'.'.'.' '.'.'".V.l" 'I' 1  "II 1 11. 

S&7 

West  TiKlniA '. 

las 

Kentiwi^!^;;;;;;;;;;;;:;  ;:::::;::;:: :;;; 

tt.6 

Ohio.....;,,;.;;;/;;;;;.:::  :::;::;: :::.;:: 

ai 

Mloblgan 

&i 

Indiana ...  . 

U5 

niiDou .'...."..v.";;.::"::":::::::!'/.".*.:::: 

lai 

Wleoonsfai 

&6 

&3 

Iowa...  *::::::::::::::::"::::""::: ::::::: 

144 

Mtesoari ;.':: 

nt 

HebrMk]i';."iii';.'.:".'.::;::!i";;*.:"'/.":;i::.':::; 

CaUfomla ]..,.] 

1A4 
9ll 
7.1 

Oregon 

Ml? 

NeAda :™:::::: :::::::::::::::::::;:::::: 

3lS 

Colorado  Territory 

8l7 

Utah  Territory 

&6 

Wew  Mexico  Territory 

7.8 

WaehlnetoD  Territory 

9.1 

Dakota  Kffitoiy..^;::;;::::;..:::;::;::::::;;::: 

4.7 

Montana  Territory „ 

Idaho  Territory  .:. 

a? 

▲riaona  Territory 

if 

Wyoming  Territory 

431 

- 

HoBSES  AND  OATTLE  NOT  ON  FABMS.— The  oensos  letorns  of  domestic 
animals  include  only  those  on  farms.  No  provision  is  made  for  enamer- 
ation  of  horses,  cattle,  or'other  animals  kept  for  work,  milk,  or  for  fotten- 
ing,  in  cities,  or  those  in  tranaitu  by  rail  or  otherwise  to  the  feeder  or 
butcher.  In  1860  some  effort  was  made  to  obtain  data  from  towns,  ^hich 
were  published  in  separate  tables.  The  snperintendent  of  the  present 
census  has  sought  aU  available  £acts  of  a  posftive  character,  and  mide 
an  estimate  of  the  horses  and  cattie  not  on  farms,  which  are  added  to 
those  returned  from  farmSy  as  follows : 
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yiakr  of  konet  and  neat  cattkf  as  returned  ly  eeneue  enumeration,  with  esHmaies  of  Hum 

"noton/amu,^ 


Suteta&dTeRitori6& 


IxuaoaXenitory ... 

ArfcfiuM , 

C»Jiftnri« 

Gofendo  Territory.. 

CeDBcctifiat 

ItoioUTMzitory.... 

^lawiro :..... 

Ditfnctof  ColnmbiA. 

ricridji 

G«uf|[tt ............  , 

Uabo  Texritorv 

DUoQu 

bdiaaa 

Iffwa. 

Kttsu 

ItotQcky 

LoDiauuuu.  . 

hiiw "_'./__■"_' 

lUnUod 
MMcfaa 

UkbiKU 

lilatM«ote 

iwj*!;;;;;;.;;;: 

Jioouaa  Territory. . . . 

K«bia»k»....... 

S«^idji  

Kew  HamiMriilre ...... 

gev  Jersey 

a  ew  Xezloo  Territory 

KewYork 

SortbCwottoa 

Ohio 

^'WBO*'  .---..-......«. 

Fftsnsvlf  uiIa  . . . . . .... 

Kboda  laland 

Sooth  Can^ina 

TeiiDcneo 

Texaa. 

I^ub  Territory 

TenoQOt 

Tlrjjinia 

WtthingtoD  Territory 

VdtV&YiaiA -. 

Wbeoosio 

Wyoodag  l^iritoi^. . . 


I 


98,807 

4,433 

108,340 

241. 146 

13,317 

54,139 

3,243 

18,633 

6,029 

14,451 

110,237 

2,775 

1, 017, 646 

553,203 

4^786 

150,000 

351,300 

62,584 

79,782 

102,216 

86.360 

pS3,670 

102.678 

104,600 

545,822 

.   «,733 

33,901 

14.400 

43,335 

103.663 

36,500 

856.341 

114,406 

704.664 

64.025 

611,488 

11. 113 

54.052 

973,200 

574, 641 

14,281 

09. 015 

168,938 

13,923 

99,368 

270,083 

3,753 


78,968 

335 

92,013 

192,273 

6,446 

34,935 

2,514 

16,770 

533 

11,902 

81,777 

2.151 

853,738 

497.883 

433,642 

117,786 

317.034 

59.025 

71, 514 

89,696 

41.039 

228,302 

93.011 

90.321 

493.969 

5,389 

30,511 

7,530 

39.095 

79.708 

5.033 

536,861 

102.768 

600.722 

51, 702 

460.339 

7,770 

44,105 

847,254 

424.504 

11.068 

65.015 

152,899 

11.138 

90,479 

352,019 

584 


NSAT  CATTLE. 


13,845 

500,206 

4,097 

38,632 

10,227 

379,023 

48.878 

669,280 

6,871 

159,  458 

19,204 

231,094 

72i> 

56,724 

1.863 

53.990 

5,496 

1,801 

2,549 

453.451 

28,460 

809.667 

624 

S9.996 

163,908 

1, 944. 573 

55,320 

1, 182. 988 

49, 144 

1, 137. 045 

34,214 

998,347 

34,166 

812.380 

3,559 

383. 364 

8,268 

428,826 

12,520 

231,399 

45,227 

271. 315 

25,368 

635,134 

9.667 

365.241 

14,379 

581.247 

51.853 

1,360,065 

1,444 

82.380 

3,390 

392,716 

6,880 

40,969 

4,240 

836,109 

83.955 

829.086 

21,467 

186. 301 

319,380 

2,086,230 

11,643 

618.261} 

94,942 

1,521.421 

12,923 

150,246 

151, 149 

1,505,897 

3,343 

40. 105 

9,947 

289,207 

25,946 

682, 318 

150,137 

3,990,158 

3,^3 

190,934 

4,000 

346,501 

10,039 

573,152 

2,786 

51,979 

8,883 

337,881 

iaoc4 

$169 

831,953 

36,472 

471,893 

5.132 

357,935 

631. 398 

70.  T36 

218, 013 

12.467 

49,990 

801 

390,915 

697.903 

10,456 

1, 715, 586 

1. 026, 084 

1.006,235 

373,967 

700.327 

330.538 

343.061 

215.359 

219. 058 

547.529 

310.  379 

SOI.  075 

1,153,695 

36.738 

79,998 

31,516 

832,801 

197,488 

67,534 

8,045,324 

531,168 

1, 436, 217 

120,197 

1,344,551 

34,375 

949,303 

643.696 

3, 494, 043 

39,180 

320,835 

511,743 

47,254 

301.680 

693, 294 

11.130 


88,313 

33,500 

21,088 

37.883 

88.720 

13.081 

44.257 

4.000 

1,000 

02.536 

111.  764 

49,540 

828.987 

156,804 

130, 810 

624.380 

118,053 

52.838 

85,765 

16.040 

52,363 

87.605 

Hsea 

80.179 

115,370 
45,649 

318,788 

0.453 

13.368 

31,598 

188,787 
40,.9«l 
97,101 
65,804 
30,049 

161.346 

5,730 

39,904 

38.622 

496,115 

151,754 
85.666 
61.409 
4,725 
36,201 

138,659 
85,342 


In  1860  the  assistant  marshals  made  some  effort  to  ascertain  approxi- 
oately  the  number  of  cattle  and  horses  in  cities  and  towns^  resulting 
ia  a  total  of  3,347,009  cattle  not  on  farms  and  1,185,514  horses.  Thii 
ns  above  11  per  cent  of  all  the  cattle  reported,  and  16  per  cent,  of  all 
tie  horses.  In  1870  tbp  estimates  of  cattle  and  horses  not  on  farms 
^ere:  cattle,  4,273,973 ;  horses,  1,647,370.  This  was  15  per  cent  of  all 
the  cattle^  and  nearly  18  per  cent  of  the  total  number  of  horses  re- 
ported. In  Massachusetts  the  estimate  of  horses  in  towns  is  45,227, 
and  the  returns  from  farms  aggregate  41,039 :  in  New  Mexico,  the  esti- 
mate is  21,467  against  5,033  on  farms;  and  in  Golorado,  6,871  against 
C,4i6  on  farms.  The  number  returned  from  cities  and  towns  in  New 
York  is  319,380. 
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Number  and  average  size  of  ike  famu  in  the  eeveral  States  and  Territories. 


States  and  Torritories. 


Total  number. 


1870. 


I860. 


1850. 


AVERAGB  BOB  OF  FABUB. 


Aoiet. 


1870. 


1800. 


lesa 


Maine 

Kew  Hampehire 

Termont 

IfaasachiuettB... 
Bhode  Uland.... 
Conneoticnt .... 

ITewTork 

New  Jersey 

Pennsylvania .... 
Delaware......... 

Maryland , 

VIrdnia 

Korlb  Carolina., 
South  Carolina... 

Georgia 

Florida 

fA  l>.lniTns  . 

Mississippi  ..iii; 

lioaiaiana.. ...... 

Texas 
Ark 

Teni 

West  Virsinia. 
Kentnoi^ 

ouo.-.T:. 

MioU^ 

Indiana.. •• 

Illinois  .....V..* V 

Wisconsin  .V.V.'.'.V.V.V. 

Minnesota 

Iowa 

Hissonxi 

Kansas 

Nebraska 

California 

SF««<» .- 

xtevada 

ArixooA  Territeiy . . . . . 

Colorado  Territoi^ 

Dakota^Territory 

Idaho  Territory 

Montana  Territory 

Kew  Mexioo  TeIritor^r 

Utah  Territory 

Washington  Territory-. 
Wyoming  Teiritoxy . ... 


SO,  804 
29,643 
3S,8S7 
26;  900 
5,368 
25^508 
216,853 
30,658 
174,041 
7,6X5 
27,000 
73,840 
93^565 
51,889 
60,996 
10,841 
67,388 
68.083 
28,481 
61,185 
49,484 
118,141 
39,778 
118,488 
195,953 
08.786 
161,889 
203,803 
108,004 
46.500 
116,893 
148,338 


55,698 
30^501 
31,556 
55,601 

5,406 

85.180 

196,090 

87,646 

156,357 

6,658 
85,494 
08,605 
75,803 
33,171' 
68.003 

6,568 
5M88 
48.840 
17,388 
48,891 
39,004 
88,368 


46,760 
29,839 
89,763 
34,069 

5,385 
83,445 
170,631 
83.905 
187,577 

6,063 
81,860 
77,013 
56,963 
89.967 
51,790 

4,304 
41,964 
33,960 
13,433 
12,198 
17,758 
72,735 


18.301 

23,734 

7,5B7 

1,096 

^78 

1,738 

1,780 

414 

851 

4,480 

4,008 

3^127 

,  175 


00^614 

179,889 

68,428 

131,836 

143,310 

69,870 

18,181 

61,163 

08,793 

10.400 

2.789 

18,716 

5,806 

91 


74,777 

93,896 
76,208 
20,177 
157 
14.805 
54.458 


878 
1,164 


133 


5,086 
3,635 
1,330 


3.750 


98 
138 
134 
103 

94 

93 
103 

98 
103 
138 
167 
846 
218 
233 
338 


193 
247 
301 
1.S4 
166 
214 
158 
lit 
101 
118 
138 
114 
139 
134 
346 
198 
169 
488 
315 
801 
137 
184 
176 
186 
164 
186 

30 
808 

25 


103 
123 
135 
94 
96 
09 
106 
108 
109 
151 
190 
334 
316 
488 
430 
444 
346 
370 
536 
591 
245 
251 


97 
116 
139 

99 
103 
106 
IIS 
115 
117 
1S8 
812 
9(0 
969 
541 

4a 

371 
«9 
309 

942 
146 
261 


211 
114 
113 
184 
146 
114 
149 
165 
815 
171 
286 
466 
355 
617 


215 


378 

25 

275 


227 
IS 
1S9 
136 
158 
148 
164 
185 
179 


SS 


V 
51 


This  table  shows  a  falling  off  in  the  number  of  fanns  in  several  of 
the  States.  This  decrease  amounts  to  859  in  New  Hampshire,  9,101  in 
Massachusetts,  38  in  Bhode  Island,  and  606  in  Kew  Mexico.  In  New 
Hampshire  some  farms  have  been  abandoned|  and  do  not  appear  in  the 
returns ;  in  Massa  chusetts,  the  average  size  hiaviag  increased  from  94  to 
103  acres,  consolidation  of  farms  must  have  occurred;  some  hill  farms 
may  not  have  boon  occupied,  and  others  have  been  absorbed  by  exten- 
sion of  town  building  sites. 

A  considerable  increase  iu  the  number  of  farms  has  ocourred  in  the 
Middle  States— 19,263  in  New  York,  3,006  in  New  Jersey,  17,684  in 
Pennsylvania,  and  957  in  Delaware.  A  large  increase  is  noted  in  the 
Southern  States,  especially  in  the  cotton  States.  It  amounts  to  18,36^ 
in  North  Carolina,  18,718  in  South  Carolina,  7,953  in  Georgia,  3,673  in 
Florida,  12,254  in  Alabama,  25,183  in  Mississippi,  11,153  in  Louisiana, 
18,234  in  Texas»  10,420  in  Arkansas,  and  35,773  in  Tennessee.  A  large 
increase  of  farms  appear  in  the  West.  Illinois  has  gained  59,493,  at 
th6  rate  of  41  per  cent.;  Iowa,  55,129,  or  90  per  cent;  Minnesota, 
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2&^,  or  155  per  cent ;  and  Kansas,  27,802,  or  267  per  cent.  The  other 
western  States  have  also  made  a  yery  large  increase.  On  the  Pacific 
eoast,  California  has  made  an  increase  of  5,008,  or  27  per  cent. ;  and 
jtt  ber  farms  have  increased  in  size  fiN>m  4^  to  482  acres ;  Oi:egon  1,781, 
or^  per  cent. 

The  whole  number  of  forms  reported  is  2,659,98£L  an  increase  of 
615,908  in  ten  years.  The  increase  between  1850  andlROO  was  595,004. 
The  larger  States  stand  in  the  following  order,  as  to  number  of  farms: 
Sew  York,  216,253;  Illinois,  202,803;  Ohio,  195,953;  Pennsylvania, 
174,041;  Indiana,  161,289;  Missouri,  148,328;  Kentucky,  118,422;  Ten- 
Dessee,  118,141. 

The  size  of  farms  appears  to  be  reduced  in  all  States  excepting  Massa- 
chosetts,  which  has  increased  from  94  to  103;  Califomia,  from  466  to 
482 ;  and  Wisconsin,  where  the  average  is  the  same  as  in  1860, 114  acres. 

The  reduction  of  size  is  heavy  in  the  Southern  States;  e.  g.  from  316 
to  212  in  North  Carolina;  from  488  to  233  in  South  Carolina;  from  370 
to  193  in  Mississippi;  from  591  to  301  in  Texas.  In  the  Western  States 
the  difference  is  less  marked ;  the  reduction  in  Illinois  being  from  146 
to  128;  in  Ohio,  from  114  to  111;  in  Kentucky,  from  211  to  1585.411 
Iowa,  from  166  to  134;  in  Nebraska,  from  226  to  169. 
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MAEKET  PBIOBS  OF  FARM 
Thfi  following  qiMtatiofu  represent  the  etak  qf 


Prodncta. 


January. 


Febmary. 


March. 


Apzil. 


Kaj. 


HSW  TOBK. 


Floiir,Staie 15  35  to$565  IG  80  tot730 

5  35  to  835     6  90  to  8  75 
1  S7   to   1 43     1  49   to   1 57 


western 

Wheat,  spring 

winter,  red  and 
amber,  western 

Com,  western,  mixed 

Rye 

Barley 

Oats,  western,  mixed. . . ., 
Hay,  shipping  qnalities.. 

prime 

Pork,  mess , 

prime  moss 

Beef,  mess 

extra , 

Lard 

Batter,  western 

State 

Cheese,  dairy 

fiictory 

Cotton,  ordinary 

middling , 

Tobacco,  sound  liigi 

GommoD  tome* 

diomleaf 

Wool,  X  Ohio 

XX  Ohio 

palled 

Texas   

California 


16  00  to|f35 
6  00  to  8  75 
1  40   to  156 


16  00  to|710 
600  to  000 
1  45  to   1  61 


.  46  to  1  48 

76   to  77 

00  to  105 

78   to  110 

to  69 


23  00   to9400 

24  00   toSnOO  96 


25  to  19  50  91 
00  to  21  00  M 
00  to  IS  00 
00  to  1800 
lU  to   12i 


59  to   160 
88   to      91 

m 

10 , 

624to  65 
00  to9600  94 
00  to2800  25 
75  to  23  00  21 
50  to  22  00  19 
00  to  15  00   10 


10 

15  00   to  17  50  15 


61   to   164 
84   to      86i 

m 

05  to  118 
66  to      70 

00 jn 

00  to  30  00  J25 
50  to92S5  ISI 
00   toS2  00  118 

00  to  15  00  ;io 


l84 


12  to 
20   to 

7   to 

13  to 

121  to 
IMto 
7  to 

7ito 
46  to 
50  to 
37  to 
20  to 
33^  to 


23 
45 
14 
16* 

131 
16 

8J 

9i 
49 
52 
41 
24 


12  to 
19  to 
90  to 

7    to 

13  to 
13ito 
14ito 

7   to 

7ito 
47*  to 
53  to 
38  to 
21*  to 
SI  to 


13* 
22 
45 
14 

\n 

9 
53 
54 
45 
24 
20 


00  to  17  50 
12*  to  13) 
15  to  " 
30   to 

7  to 
13  to 
12*  to 
14*  to 

6*  to 


15 


7*  to 
50  to 
54  to 
35  to 
24  to 
26  to 


BOflTOK. 


Hoar,  snperflne 

extra 

choice 

Wheat 

Corn,  yellow 

mixed 

Oato 

Eye 

Barley 

Hay.. 

Fork,  mess 

prime 

Boei;  mess 

extra  mess 

Lard,  tierce  or  barrel ... 
Butter,  New  York  or  Ver- 
mont. 

Canada 

western 

Cheese,  eastern  factory. . . 

Ohio  factory 

Wool,  Ohio  and  Pennsyl- 
yanla. 

Ifichigan 

other  western 

CalifomiA 

Texas 

combing 

pulled 


75  to  5  50 

00  to  7  50 

50  to  10  00 

10  to   160 

84  to      86 

82  to      84 

60  to      65 

10  to   115 

90  to   120 

00  to  29  00 

50  to  21  50 

00  to  18  00 

00  to  15  00 

00  toSOOO 

13  to      13* 

25  to 


05  to  625 

50  to   7  50 

SO  to  10  00 

50  to   180 

01  to      93 

87  to      90 

65  to      70 

15  to   120 

95  to    120 

00  to2700 

00  to2350 

00  to  19  50 

00  to  15  00 

00  to  21  SO 
13*  to      14 

28  to      40 


600  to   650 

6  75  to   8  00 

8  00  to  10  75 

150  to   180 

85  to      88 

63  to 

68  to 

1  15  to 

1  00  to    --- 

19  00  to  29  00 

23  00  to2350 

19  00  to  19  50 

13  00  to  15  00 

16  00  to  21  SO 

13*  to      14 

28  to      42 


85 

73 

120 

ISO 


54  to  1 
83   to 

12* 

95 

64*  to 

00 

00   to30 

25 

00  to90 
00  to  15 
00  to  17 
11*  to 

13  to 
90   to 

7  to 
19  to 
10*  to 

14  to 
6   to 


71 


65  75  tolCTO 
6  10  to  900 
1  43   to  ISO 

•1  SO   to  153 

76   to     79 

KominaL 

llominal 

65  to     68 


00 


7   to        81 
49   to      54 

55...,.* 

35   to      51 

34 

25to"'40 


6  25  to   6  50 

6  75  to   7  75 

8  SO  to  10  50 

1  50  to   1  80 

89  to      91 

86  to      88 

70  to      74 

1  U  to   120 

95  to    120 

|19  00  to  29  00 

<21  50  to  22  00 

18  00  to  18  50 

13  00  to  16  00 

16  00  to»50 

12*  to      13 

20  to      42 


20  to 

13  to 
13*  to 

13  to 

45  to 

42  to 

42  to 

18  to 

15  to 

52  to 

25  to 


SO  to 

16  to 
13*  to 

13  to 

47  to 

45  to 

42  to 

18  to 

15  to 

52  to 

85  to 


37 
28 
16 
15* 
63 

50 
48 
33 
35 
58 
52* 


20  to 

16  to 
12*  to 

13  to 

50  to 

47  to 

45  to 

18  to 

15  to 

52  to 

25  to 


39 

28 

16 

15* 

65 

52 
SO 
34 
35 
CO 
52* 


cmcumATL 


Floor,  family 

extra 

snperflne . . . . 
low  grades... 
Wheat,  Na  1  white . 
Ka  2  white . 
No.  1  red.... 
No.  2  red.... 

CorcNal 

new  ear 

Bye,No.l 


5  60  to  565 
5  25  to  535 
4  25  to  450 
3  75  to  400 
1  90   to   135 


6  00  to   6  25 

5  23  to   5  50 

500  to   523 

4  50  to.  5  00 

1  40  to   143 


1  16   to   1 17 

1  14   to   1 15 

53   to      54 

53   to      54 

83 


1  39  to  133 

1  30 

52   to      53 

53 

105 


6  50  to  6  75 
6  25  to  650 
S35  to  565 
4  50  to  500 
1  45 


137 
1  35. 

57. 

56. 
105. 


to  i: 


so  to 

14  to 

10  to 

13  to 

50  to 

47  to 

45  to 

20  to 

20  to 

55  to 

30  to 


25 
25 
16 

jn 

38 
37 
CO 
57 


6  35  to  6  50 

G  23  to  6  35 

5  50  to  5  75 

5  00  to  5  40 

1  45  to  1  SO 


i  00   toSSOO 

100   to  1850 

100   to  16  so 

100   to  15  00 

(00   to  17  SO 

10*  to      III 

12   to     90 

SO   to 

7  to 

8  to 
mto 
14   to 

5*to 

'O  to 
50  to 
56  to 
47*  to 
94  to 
S4   to 


34 
\t 

15 
131 

'3 

7J 

54 

56* 
541 
36 
38 


5  75 

6  75 
8  00 
1  iSO 

83 

80 

63 

1  10 

95 

80  00 

18  50 

16  00 

13  00 

16  00 

12 

15 

15 
12 

10 
12 
50 


to  600 
to  7  75 
to  10  75 
to  1« 
to  64 
to  & 
to  © 
to  1» 
to  lao 
to2300 
to  19  50 
to  1700 
to  16  00 
to  21 00 
to     124 

to      35 


to  15} 

to  15 

to  TO 

to  55 

to  52 

to  38 

to  37 

to  60 

to  CO 


6  25   to  650 

6  00   to  625 

5  33   to  5  GO 

500   to  530 


138tol40     136tol37 
1  35   to   138     1  33   ^0      M 

59 57    to     M 

57.     

113   to   1 15  i  1  Ot    to  1  02 
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:^ 

July. 

Angoit 

September.^ 

_t 

October. 

NoYCmbcr. 

December. 

ISO  to|680 

IS  40  to|365 

N50  tot685 

14  95  tot640 

•6  30  to|7  50 

1600  tot730 

15  80  to|710 

s«  to  too 

540  to  900 

450  to  900 

495  to  900 

680  to  985 

600  to  995 

580  to  935 

14S  to  151 

1  44   to   1 51 

133  to   1371 

130  to  135 

157  to  161 

148  to  153 

ISO  to  155 

118  to  169 

155   to   IS7 

138   to   145 

137  to  144 

1  66  to  1  75 

155  to  165 

158  to  164 

10  10     IS 

Tlito      73 

65   to      67| 

65  to      68 

75  to      78 

77  to      79 

76  to     80 

XoninaL 

Nominal. 
NominaL 
7Uto      73 

NominaL 
NominaL 
51   to      61 

Nominal. 
80 

33 

Nominal. 
73  to  113 
50  to      53 

90 

NflDinaL 

00  to  130 

e4)to    61 

40  to     48 

'■M"to""54 

54  to      57 

»»  toWOO 

31  00 

34  00  toaooo 

95  00 

36  00   to3300 

30  00 

38  00  to33  00 
35  00  to33  00 

22  00 

23  00  to34  00 

£00  toSOOO 

9300  to37  00 

24  00  to3100 

25  00  toSSOO 

USO  to  1595 

15  50   to  15  75 

13  67   to  14  00 

13  50  to  13  75 

13  45  to  13  63 

12  85  to  13  00 

13  45  tol3  50 

13  00  touts 

13  00   to  13  35 
8  00   to  13  00 

13  00   to  1350 
8  00   to  18  00 

11  00.. 

1100  toll  85 
700  toll  00 

11  00 

11  00 

1900  toOOO 

700  tOllOO 

7  00  toll  00 

700  toll  00 

UW  M1600 

13  00    to  1600 

13  00  to  15  00 

1100  tol4  00 

1100  tol4  00 

1100  to  14  00 

1100  tol4  00 

9*  to      101 

9}  to      11 

9*  to      lOi 

9ito       91 

9*  to   m 

9* to      lOi 

9  to       91 

11  to      90 

11    to      S3 

11    to      SO 

11  to      SO 

10  to      80 

12  to      23 

13  to     83 

15  to     S4 
5  to      1^ 

15   to      31 

15   to      30 

15  to      31 

15  to      30 

15  to      32 

81   to      33 

5   to      12 

5   to      10 

5  to      10 

11  to      12* 

11  to      12} 

11   to      12* 

8  to      13i 

6   to      134 

8   to      11 

8  to      101 

12  to      13i 

12  to      13 

12  to      14 

^to       6i 

ISgto      18| 

15i  to      17* 

15|to      171 
18|to     SH 
7}to       8i 

17*  to      19 

161  to      18 
18ito      20 

7*  to      a 

16*  to      18* 

19i  to      93| 

si  to        7} 

i8|  to    sia 
elto      8 

19|to      31} 
7* to       8* 

18|to      90| 
7*to        8* 

«tD         7  J 

7   to        8* 

8  to       9i 

8*  to'     10 

8* to      10 

8ito      10 

8* to      10 

54 

60   to      61 
63*  to      65 

30   to      43 
39   to      40 

60   to      63 
02|to      63 
45   to      60 

61  to      63* 
6Uto      65 
43*to      65 

60  to      62i 
63  to    .... 
63  to      63 
33  to      47 
37*  to      40 

60  to      63 
63 

63  to      66 

66 

*«  to'so 

60 

43  to      63 

Hii:  £1 

••'38"to""49i 

"37  "to"  "454 

'37*:.";!."i.' 

*"34"to""» 

Sr(  to  600 

5  00  to  535 

4  75   to  500 

4 
475  to  500 

600  to  685 

575  to  6  50 

550  to  575 

eso  to  800 

6  00   to   800 

550   to  700 

5A)  to  675 

635  to  800 

785  to  825 

600  to  885 

8»  tolOSO 

7  00   to  1050 

700   to  900 

7  00  to  9  00 

7  50  tolOOO 

750  tol025 

750  tol085 

155  to  185 

1  55   to   185 

135  to   160 

135  to  160 

155  to  180 

160  to  165 

160  to  165 

80  to     83 

61    to      83 

77   to      78 

77  to      79 

86  to      88 

88  to      90 

80  to     87 

n  to     79 

79    to      81 

74   to      78 

75  to      77 

84  to      86 

86  to      88 

83  to     85 

W  to     71 

65    to      70 

60   to      65 

47  to      55 

50  to      58 

50  to      57 

51  to     57 

IH  to  ISS 

1  10    to   180 

95   to    100 

75  to      80 

95  to  100 

95  to  100 

95  to  100 

»3  to  no 

00   to    130 

95   to    110 

90  to  110 

95  to  100 

95  to  1  12 

75  to      95 

i«M  toasoo 

38  00   to3300  30  00   to3300 

3500  to37  00 

30  00  to33  00 

2000  to3200  2000  to3300 

nso  toiBoo 

16  00   to  1650  .15  50   to  1600 

14  50  to  IS  00 

14  50  to  14  75 
11  5^  to  13  00 

14  85  to  14  SO  !13  50  to  15  00 

USO  tol500 

13  50   to  14  50  |13  00   to  14  00 

13  00  tol2  50 

1100  tol200  111  00  tol850 

UM  toUOO 

12  00   to  14  00 

13  00   to  14  00 

13  00  to  14  00 

10  00  to  18  00 

10  00  to  18  00   10  00  to  13  00 

UM  to»00 

15  00   to3000 

15  00   toSOOO 

1500  tol9  00 

1250  tolOOO 

13  00  tolOOO 

1200  tolOOO 

U  to     HI 

11    to      111 

!2*?*      H* 

9* to      10* 

10  to      10* 

10*  to      lOi 

9|to      10 

M  to      » 

18   to      87 

15  to      88 

12  to     2B 

SO  to      33 

18  to      33 

18  to      33 

U  to     35 

30   to      96 

18   to      36 

18  to     97 

18  to     89 

SO  to      30 

SO  to      30 

15  to      34 

15   to      93 

15   to      24 

18  to     86 

15  to     85 

14  to      35 

13  to     88 
IS  to     ll* 

M  to      15 

10   to      131 

0   to      lOj 

9  to      lU 

11* to      14 

12  to      14 

13  to      14 

8   to      13 

9|to      10 

9* to      10 

18  to     13 

12  to      13 

12*  to      13  1 

VI  to      72* 

55   to      75 

60   to      75 

58  to     75 

58  to     75 

58  to      75 

58  to      70 

)B  to     56 

55   to      63 

58   to      65 

58  to     63 

57  to     63 

56  to     65 

.56  to      65 

«  to      55 

53   to      60 

58  to      63 

55  to     68 

55  to     60 

55  to      63 

55  to      62 

Stto     23 

34   to      85 

30   to      53 

35  to      58 

35  to     55 

35  to      55 

35  to      55 

Sto      40 

85   to      40 

30   to      46 

30  to      47* 

30  to      47* 

30  to      47* 

30  to      471 

«  to     60 

63   to      70 

65   to      70 

67  to      72 

68  to      75 

68  to      75 

68  to      72 

SS  to     60 

35   to      00 

40   to      65 

50  to      68 

40  to      72* 

40  to      75 

40  to      75 

«•  to  673 

G35   to  6  60 

550   to  565 

550  to  575 

700  to  785 

6  75  to  6  90 

660  to  690 

;«8  to  675 

6  15   to  635 

585  to  540 

585  to  550 

685  to  700 

630  to  650 

650  to  660 

;«  to  615 

535  to   550 

4  75  to   4  90 

4  83  to  4  75 

5  75  to  6  85 

5  75  to  5  90 

5  75  to  6  00 

••30  to  5gO 

400   to   450 

400   to   450 

400  to  450 

450  to  525 

450  to  500 

450  to  585 

1«>  to  155 

1  85 

185 

128 

119 

1  55  to  1  60 
150  to  160 
150 

155  to  160 
199  to  155 
1  41  to  1  43 

155  to  160 

145  to  150 

1  33 

1  13   to   1 13 

150  to  155 

14a  to  146 

iss'to  "i'm' 

1  43  to  1  45 

1  10.^ 

51  1&      53 

117 

54 

58 

68 

148 

53  to      54 

54 

83 

140 

56 

S3  to      54 
78 

140  to  143 

*»"!i;'.r.'! 

"so    ' I'.. '.'.'.. 

47 

tt 

55  to      56 
98  to   100 

i« 

''''^'.'.'.v.'.y/.i 

"'79"to""w* 
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AGRICULTURAL  .jaEPOET. 

MAEKET  PRICES  OP  FARM 

Thefollomng  quotaiiona  represent  the  state  of 


Fiodactfl. 


January.         Febmaiy. 


liarch. 


April. 


May. 


CXKCDDUTX— ContinaeiL 


Ry©,  Na9 

Barley,  No.  1 

Ko.l,Stato 

Oata»Nal,  mixed.. 

Ko.S,  mixed.. 

Hay,  tight-presaed 

loose-pressed 

Pork,  mess 

Lord,  prime,  steam . .  ^ 

Batter,  choice  Ohio 

^r  to  good 

Cheese,  w  estero  Keservo. 

factory. 
Cotton,  ordinary 


•0  81 

95  to$100 


00 

00  toll 03 


ei 


49  to  43 
40  to  42 
17  00  to  SO  00 
19  00   to  23  00 

19  00 21 

lOi  to      10} 
S6   to      Sd 


middling 

Tohtoco,  lags,  w.  Ya . . . 

Kentncky 

oom.  to  mediom 

Ieai;W:Va... 

oom.  to  mediam 

leaf  .Kentucky 

TTool,  tob-wasbed. . , 

fleeoe- washed. 

nnwashed.... 

palled 


cmCAOO. 

Floar,  winter,  extras . 

spring,  extras . 

Wheats  Ka  fspring. . 

Ka  8  spring., 

Ka  3  spring.. 

GQni,l!ro.S 

RtJected.. 
Bye,  No.  1.. 
Kaa.. 
n^Jeoted  , 
Barley,  Na  8. 
Na3. 


Oats,Na 

RtJected 
Hay,  timothy,  and  clover, 
(on  track) 
prairie 
Pork,  mess., 
prime 
Beef;  mess., 
extra  mess 

Lard 

Butter,  fair  to  good 

choice 

Cheese^  New  York  Ikctoty 
western  Csotory  . 
Wool,  mediam  fleece 
unwashed.... 
tub 


SAINT  LOUIS. 


Flour,  snperflne 

extra 

choice 

Wheat)  spdng 

winter  white., 
winter  red.... 

Con,  mixed 

yellow 

Rye 

Barley,  winter 

spring 

Oata,  mixed 

white 

Hay 


mto 
l4ito 
12.. 


m 

15i 


14  to 
6^  to 
7   to 


14} 

8 

10 


8   to      12 


10  to 

45  to 

40  to 

30  to 

31  to 


5  00   to  750 

4  25   to  600 

1  Odi  to  1 11 

1  07ft  to  1  OSk 

1  01   to  1 02| 

53  to  53^ 


15  00  to  1 
9  50  to] 
18  00 
17  SO 
11  00. 
13  00. 

mto 

80  to 
27  to 
15  to 
12  to 
35  to 
85  to 
42  to 


Pork,  mess. 


480 

465 

650 

1  05 

185 

1  06 

44 

46 

75 

65 

40 

40 

46 

16  00 

19  00 


to  460 

to  625 

to  850 

to  115 

to  150 

to  135 

to  46i 


48  to   50 

46  to   48 

00  to  81  00 

00  to2300 

75  to2250 
12i  to   12i 

24  to 

18  to 

mto 

14^  to 
lOito 
14  to 

4  to 

7  to 


8  to 

10  to 

48  to 

42  to 

30  to 

36  to 


30 
21 

10 


50  tO.|052 

48  to      50 

00  to  19  00 

00  to2300 

25  to2200 

18i 

96   to      28 
20   to      23 

mto 

14^  to 
9   to 

mto 

4   to 
7   to 


10  to  1112 
90   to      95 

80 

53  to  54 
50  to  53 
00  to  19  00 
00   to  21  00 

00 

lU  to   lift 
26  to   " 
20  to 
13  to 
15  to 

9   to 
13   to 

5ito 

7   to 


98  tollOO 
10  to  112 


54  to  S» 
58  to      54 

00  toSlOO 
00  toSSOO 
00  tolBSS 


32 
22 
14 
16» 
12i 

'I' 

10 


90  to 
17  to 

mto 

15  to 
6  to 

13  to 
SAto 


8   to      12 


8  to      90 


10  to 

48  to 

48  to 

30  to 

36  to 


10  to 

48  to 

42  to 

30  to 

36  to 


50  to  8  00 

25   to  7  00 

to  130 

to  130 

18   to  120 

Oik  to  584 


7ft  to  10 

19  to  14 

48   to  50 

42  to  47 

28  to  36 
38  to 


6  50  to  850 

5  50  to  700 

1  27ft  to  1894 

1  96ft  to  ISOI 

1  13  to  1S3 

55ito     55) 

53fttO     64i 

88. 


to    .... 
to  18  50  1 
to  19  50  b 


500 
580 
6  75 
1  15 

136 

190 

47 

54 
05 
70 
60 

48 
58 

118  00 

|22  50 


to  550 
to  64(> 
to  850 
to  125 
to  155 
to  150 
to  60 
tp  65 
to  96 
to  100 
to*  95 
to  59 
to  60 
to  19  00 
to  22  75 


5,00  to   5  95 

6  00  to   6  75 

6  75  to   8  50 

1  18   to   1  35 

135   to   175 

130   to   165 

48   to      50 

58   to      60 

95   to   102 

95  to    110 

85  to   100 

48ft  to      60 


21  00 

2175  to2300 


5  25   to   5  75 

6  00  to  6  75 
700  to  850 
1  00  to  135 
1  30  to 
1  32  to 

50   to 

51ft  to 

95   to 

98   to 

98   to   125 

50   to      54 

55  to  56ft 
18  00  to2200 
20  00  to2050 


165 

160 

57j 


iS 


5  00   to  540 

5  50   to  675 

7  15  to  775 

1  10   to   1 35 

160   to  165 

139  to   155 

47ft  to      58 

57ft  to      53 

75  to      91 

85   to      90 

30   to  ISO 

49   to      Stii 

46   to     fid 

JSOO   tol900 

18  85  tA8S0 
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Joe. 


July. 


August.        September.       Ootober. 


November.     December. 


tioo 

l(&  toll 08 
SS  to  100 
M  to  55 
S3  to     54 

ijoo  tonoo 

18  60  toSSOO 
I«» 


10  93  todOOj  10  63.. 


10  65. 


55   to      S7 


17  to 

U  to 

S)  to 

n  to 

mto 

IMto 
4ito 
7  to 


82 
14 

11 

12* 
14* 
18 
7^ 
12 


74  to  10 

lOitO  15 

43  to  48 

»  to  90 

K  to  as 

S  to  40 


ISO  to  8S0 
5S5  to  700 
128  to  129 
lis  to  197 
111  to  121 
511  to  92i 
4Hto     51 

M 

U  to     83* 


00  to2300 
00  toGOOO 
00   to  15  25 

11 

18  to  20 
14   to 

9  to 
10  to 
13}  to 
19*  to 

4*  to 

7*  to 

7*  to      10 


10  to 

55  to 

48  to 

34  to 

45  to 


6  75  to  850 

5  25  to  700 

1  241  to  1  26 

1  24  to  1  25* 

1  17  to  1 18 

53  to  531 

91  to  51* 


C  to      70 
^  to      60 

50 •... 

4P  to      49 
C»iW      46 


73   to      75 
55   to      GO 

45 

46   to      48 
44 


14  00  to 

laoo  to 

MSI  to 

^"S  to 
U»  to 

'^«  t» 

IA\o 
15  to 

n  to 

14  to 
B  to 
«to 

9  to 


15  OO 

14  SO 

1525 

1250 

USO 

14  90 

10* 

16 

90 

15 

13 

47 

33 

54 


00  to  15  00 

00  tolSOO 

00  to  1525 

00  tol350 

00  to  13  00 

00  to  14  50 

10* 

15  to      10 

17  to      20 

11  to      12 

9  to      10 

45  to      54 

25  to      43 

48  to      64 


5  25 

56  to 

7S  to 

1  II  to 

1^  to 

123  to 

♦**tq 

*t  to 

73  to 

a  to 

£5  to 

4d  to 

a  to 
cw  to 
1-'  w.... 


670 

800 

125 

190 

158 

60 

58 

86 

100 

100 

I? 

1700 


4  75 

5  25 
7  00 


to  500 
to  6  75 
to   790 


113 

1  10 

50 

92 

83 

70 

35. 

SO 

50 

15  00 

13  5(^ 


to  130 

to  130 

to  60 

to  61 

to  87* 

to  61 


to  57 
to  62 
to  24  00 
to  16  00 


65  tof070 
35  to  37 
33  to  35 
00  to  18  00 
00  to2700 
50  to  1300 
91 

17   to "'22 
12   to       15 


70 

34  tot0  35 

30  to      33 

1500  to  18  00 

16  00  to22  00 

12  25  to  12  75 

€* 

16  to     22 
12  to      14 


$0  80 

95 

90 

34  to|036 
35 ^ 

16  00  ton  00  |16 

17  00  to24  00 
12  50  tol3  00 

9*  to    m 

18  to   22 
10  to   14 


76 

80 

70 

34  tolO 

35 

00  tol7 
00  tol8 
00  tol2 
6*  to 
16  to 


36 


9* 

13}  to  17i 
18  to  20i 
4*  to  8* 
8*  to   12 

7*  to   10 


94 


9  to 

13*  to  IGi 

17  to  19 

4*to  7* 

8*  to  12 

7  to  10 


14  to  14* 
16  to  16* 
19* to   19* 


13  to 

14  to 
14*  to 
17  to 


13i 

ic} 

18» 


10  77  to|0  78 
88  to  90 
75  to  80 
37  to   38 

36 

15  00  to  10  00 
17  00  to2100 
12  50  to  13  50 
8ato  81 
23  to  25 
16  to   13 


9  to   12* 


9*to   13 


14  to 

14  to 
17}  to 
5  to 
9*  to 

8  to 


15 
171 
19} 
6 
11 


12  to 

65  to 

SO  to 

40  to 

50  to 


12  to 

65  to 

50  to 

40  to 

90  to 


13  to 
65  to 
50  to 
40  to 
50  to 


13  to 

65  to 

50  to 

42  to 

50  to 


5  90  to  025 

4  50  to  6  00 

103  to  104 

1  00*  to  1  00} 

92  to  93^ 

41  to  42* 

40  to  40* 


600  to 
400  to 
107  to 
106*... 
100  to 
43*  to 
40*  to 


687* 
625 
107* 


700  to 
5  62*  to 


775 
675 


102 
44* 
43 


51  to 


75 


64*  to 

55 

49 

25  to   35 


56*. 


62}  to 
50  to 
45  to 
29*  to 
26  to 


80 

52 

47 

29} 

26* 


121*  to 
118}  to 
46  to 
45.... 
64}  to 
64}  to 
56.... 
60*  to 
50  to 


125 

119* 

«* 


65* 
65* 


750  to  800 
600  to  737* 

121* 

118*  to  119* 

112*  to  113 

46  to   49 

40 


301 


13  00  to  14  00 
9  00  to  1200 
13  00  to  13  25 


13  00  to  1400 
800  tol200 
12  37*  to  12  50 


30  to 
27*  to 

1350  to  1450 
800  to  1000 
1300  to  13  12  j 


60* 

51 

55* to  56 
40  to  44j 
36*  to  40 
29}to  30* 
86*to   27 

1300  to  1400 
800  tolOOO 
1200 


13  to  16 
65  to  '  70 
42  to  55 
42  to  45 
50  to  9a 


800 

600  to  700 
1331 

118  to'iio* 

109 : 

40*  to   41* 

38fto   40 

-f 

61*  to   61* 


60  to   61 
50  to  51 


31}  to   32 
29  to  29* 

14  00  to  1500 
900  tol350 
1300  tol305 


12  00  to  1250 

14  00  to  14  50 

9*to    9} 

15  to  " 

19  to* 

10  to 

9  to 

50  to 

35  to 

55  to 


0  90  to  1200 
1100  to  1200 


8}to 
16  to 
21  to 
9*  to 
7*  to 
55  to 
35  to 
60  to 


8* 
19 
S3 
10 

61 
44 

72 


12  00.... 

13  50 

9*... 
17  to 
23  to 
13  to 
11*  to 
55  to 
35  to 
60  to 


21 
25 
14 
12i 
61 
44 
73 


825 

925 

8}... 

15  to 
22  to 
15  to 
12  to 
55  to 
35  to 
60  to 


20 

25 

15* 

14 

61 

38 

78 


825  to  850 

1000 

8}  to   8i 

14  to 
23  to 

15  to 
13  to 
55  to 
35  to 
61  to 


18 
25 
li» 
14 


4  25  to  4  50 
4  75  to  6  25 
6  50  to  700 


400  to 

4  80  to  5  50 

5  90  to  8  75 


105  to 
95  to 
40  to 
47  to 
51*  to 
60  to 


135 
132 

51* 
55 

58 
78 


31*  to   38 

34  to   38 

17  SO  to  20  00 

13  50  to  1425 


104  to  140 

104  to  137 

42  to   49 

53 

S8*to  95 
65  to  95 
60  to  100 
33* to  40 
40  to  43 
16  00  to24  00 
13  00 


480  to  520 
525  to  650 
5  75  to  9  00 
1  15  to  1  18 
145  to  175 
1  15  to  1  60 

46  to 

51  to 

67  to 

65  to 

70  to 

34*  to 

39  to 
15  00  to25  00 
13  00  to  13  25 


73 
90 
90 
40 
•40 


500  to  5  25 

5  50  to  6  50 

700  to  800 

122 

126  to  160 

128  to  165 

42  to  46 

43  to  5I| 
57  to  66 
45  to  80 


30  to  38* 
38  to  39 
2000  to2100 
12  75  to  13  00 


510 

5  75  to  <  1*5 
7  50  to  ^00 
125  to  133 
125  to  133 
1&3  to  157 

44  to      55 

45  to  46 
70  to      74 

75 

54  to  75 
36  to  39 
38  to      44 

2200  to2650 
13  00 
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MAEKET  PEIOES  OF  FAgW 
ThefolUnoing  qwtationi  represent  the  $UUe  of 


Jannary. 


Febmary. 


HMQh. 


ApriL 


2Uy. 


Baist  LOUIS— Continaed. 

Larditierco 

Batter,  choice 

iairtogood 

Cheese 

Cotton,  middling 

Tobaccob  sonDd  Tan 

oommonleaf 

modiam  loaf... 

Wool,  tab'Wanhed 

fleece- waahed 

combing 

palled 

KKW  0BLBAK8. 

Floar,  aaperflne 

extra 

Com,  mixed 

yellow 

whito 

Oats,  choice 

Hay,  choice 

prime 

Pork,me8a 

Lard,  tierce 

keg 

Batter,  choice  westorn  . . 

choice  Dorthcrn  . 

common  northern . 

Cheese,  choice  factory .... 

Western  Baaerve. 

Cotton,  ordinary 

low  middling..... 

middling 

Tobacco,  lags 

low  leaf 

mediam  leaf.... 

BAH  FBANCIflcd 


floar.  State 

Oregon... 

Wheat,  State... 

Oregon. 

Com,  white 

yellow.... 

Barley 

Oats.. 

Hay,  State !.....' 
Pork,meas 

prime 

Beef  mess 

Lard  in  barrels . 

domestio... 
Butter,  State, 
on. 


»10  tofOlS  10 
13  to      13| 


30  to 
SO  to 
15Ho 
131  to  14 
00  to  6  35 
»)  to  8  50 
75  to  9  50 
40   to  48 

31  to  41 
35  to  36 
30   to  33 


5  SO   to 

5  60   to 

69.... 

69   to 

60   to 

54   to 

30  00   to 

32  00..-. 

:i  00   to 

mto 

13|to 
30  to 
43  to 
30  to 
mto 
14  to 
13  to 
13|to 

5}  to 
6|to 
7«to 


5  75 

800 


70 

70 

56 

33  00 


8150 

m 

14* 
33 
44 
35 

m 

144 

14j 
141 
7 
8 
8* 


m  to  10 131 

131  to  14 

37   to  » 

15   to  fiO 

mto  34 

13   to  14| 

00   to  6  50 

50   to  8  50 

75  to  9  50 

40  to  46 

31   to  41 

35  to  36 

30   to  33 


S5  to  6  37^ 
35   to   9  00 
70   to      73 
70    to      72 
73  to      75 

70 

00 

00   toS700 
50   to94S0 

m  to    m 

Uito  14i 
25  to 
40  to 
85  to 
16  to 
14|to 
18  to 
14  to 
14}  to 

6  to 

7  to 
7^  to 


31 
43 

90 
16* 
15 

m 

m 

IS 

7 
7* 
8 


12 

12 

88  to|030 
15  to  85 
15  to  84 
lU  to  14 
75  to  6  00 
50  to  7  50 
SO  to  850 
42  to  51 
32  to  43 
38  to  40 
32  to   36 


mto  675 
,00  to  9  00 

71 

71  to   72 

73 

73 

00  to2850 
00  toSOOO 
SO  to8485 
12*  to   13 

14  to  14i 
25  to  38 
40  to  43 
85  to   30 

15  to   15i 

13* 

l;4to 
13*  to 
14*  to 

5*  to 

7  to 

8  to 


10  lUto|012 

12*  to  13 

28  to  30 

15  to  22 

15*  to  23 

13*  to  14 

380  to  600 

635  to  750 

7  50  to  875 

42  to  51 

33  to  43 

38  to  40 

33  to  36 


$0  09*  to 

18*  to 

87  to 

15  to 

17  to 

13*  to 

350  to 

550  to 

6  50  to 

48  to 

33  to 

33  to 


10  lU 
la* 
90 
S2 
97 
14* 
550 
650 
750 
S3 
38 
38 


lit 


75 

87*  to   8  00 

70 

70 

65  to  68 
65  to  68 
00  toSOOO 
00  to84  00 
00  to8300 
13  to  12i 
13*  to 
85  to 
43  to 
85  to 
15  to 
13  to 
8*  to 


05  to  600 

85  to   875 

70  to      71 

71  to  79 
73  to  76 
64  to  65 
00  to8400 
00  to8200 
00  to  19  90 

11  to  m 
mto    131 

25 

48  to      43 


14*  to 
5*  to 
7  to 
7*  to 


7* 
6 


Cheese. 

Wool,  native 

California. 

Oregon 


35  to  650 
35  to  650 
00  to  830 
35  to  830 
50  to  160 
50  to  160 
35  to  145 
40  to  160 
00  to  16  00 
00  to  36  00 
00  to  83  50 
00  to  84  00 
19fto  13 
11  to 
40  to 
13  to 
35  to 
13  to 
13  to 
15  to 
94  to 


550  to  700 

550  to  700 

8  15  to  8  S3* 

8  15  to   8  98* 

140  to   155 

140  to    155 

135  to   145 

1  45  to   1  75 

13  00  to  16  00 

84  00  to  36  00 

31  00  to  83  SO 

16  00  to  94  00 

12*to      13 

13  to     n 

40  to  45 

15 

85  to  35 

9  to  14 

13  to  14 

15  to  18i 

24  to  85 


550  to  700 
550  to  700 
8  85  to  2  40 
330  to  840 

150 

150 

195  to   140 

150  to   170 

14  00  to  15  50 

84  00  to  86  00 

St  00  to  82  00 

16  00  %>  84  00 

14  to      15 

14  to      14| 

30to      35 

15 

85  to    ao 

9  to  14 

16  to  18 

85  to  96 

SS  to  STi 


5  75  to   7  85 

550  to   785 

830  to   850 

940  to   8  50 

160to   170 

1  60  to   1  70 

145  to    150 

155  to   170 

1300  to  14  50 

85  00  to 8900 

8100  to  83  00 

1600  to 84 00 

14*tO       15 

14  to      14* 

85  to      30 

15 

SOto  35 
9  to  14 
16  to      18 

85 

95to      38 


16   to      Ilk 

14 

10*  to  11 
13*  to  14 
14*  to      IS* 

5*  to 

7  to 

7*  to 


ii 


700  to   800 

700  to  800 
885  to  300 
800  to  300 
870  to  975 
970  to  9T5 
9  15  to  950 
900  to  950 
18  00  to  83  50 
8500  to970O 

9500 

16  00  to  84  OO 

14 

14 

85  to      32i 
15 

90  to      95 
9  to 
83*to 
30  to 
90  to 


14 
974 
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Jbml 

July. 

Angott 

September. 

October. 

Norember. 

Beoember. 

ii;ito    111 

10  09  tofOlOi 

111  to      HI 

18   to      SO 

12    to      16 

IS    to      SO 

171  to      194 

5  75   to   7  50 

7  75   to   800 

800    to   900 

57    to      64 

45   to      55 

41    to      43 

43    to      45 

500   to   535 
5  75   to   0  75 

70  to      75 

71  to      72 
74   to      75 
63   to      65 

27  00    to8800 

25  00  toseoo 

16  124  to  16  75 
104  to      11 
114  to      111 
SO   to      9i 
3S  to      35 

1010  to|0104 
11 

18  to      90 
14   to      IS 
lOi  to      12 

19  to      194 
550   to  750 
7.75  to   8  00 
800   to   900 

60   to      69 
48  to      56 
42  to      434 

|0  094to|009i 

28  to 
18  to 
134  to 
174  to 
700 

0101 
16 
86 
80 

14* 

184 

|0  09|to|0094 

104  to.    104 

86  to      27 

17  to      90 

14  to      154 

17  to      174 

700  to  850 

800  to  900 

9  00  to  12  00 

00  to      70 

43  to      56 

42  to     434 

•0084 

W  to     20 
12  to     16 
Ui  to     16 
l^to     16 
3  90  to  575 

18  to 
14  to 

94  to 

18  to 

650  to 

700  to 

850.... 

60  to 

46  to 

42  to 

21 
16 
10 
184 

7  75 

8  00 

**684 
56 
434 

23  tofOSd 
17  to      25 
144to      15 

174 

6  75  to  8  00 

s;3  to  675 
C 75  to  775 
50  to     58 
38  to     58 
27  to     41 
43  to     45 

to 

875  to 
60  to 
48  to 
43  to 

8  75 

9  00 
69 
56 
44 

8  00  to  6  75 

900  to]200 

CO  to      66 

48  to      56 

42  to      434 

(liito  635 

5  25 

450 

500  to 
650  to 
824  to 
82  to 
881  to 
57 

5  75 

850 

84 

85 

85 

600 

CSD  tolOSO 
2  to     TO 

625  to 

925 
73 

525  to  800 
67  to      68 
70 

6  75  to 
88  to 
824... 

8  50 
90 

730  to  900 
75  to      78 
73  to      77 

?$  to     7B 

77   to 

64   to 

38  00 

78 
66 

70 

93  to     94 
524to      53 

3400  to3500 

3300 

15  25  to'l5*75' 
104 

78 

C5 

49  to     50 
3200  to3500 

53  to      55 

^00  toisoe 

34  00 

40  00  to49  00 

aOO  to  84  00 

30  00 

36  00  to38  00 
14  25  to  15  00 

4000 

IS»  to  17 so 
U  to      lU 
12  to      12| 
S  to     » 

H  50   to  15  75 
101  to      11 
114  to      11} 
20   to      23 
32  to      34 

14  00  tol5  00 
104  to      104 
114  to      114 
21  to     22 
30  to     34 

14  50  tol5  00 
8ito      10» 
10  to      10| 
22  to     25 

12 

'■2d::::'-'": 

22  to 
32  to 

24 
33 

34  to     35 

33  to 
20  to 
13  to 
124..- 

34 
85 
14 

33  to     34 

IS  to     16 
13  to     14 

194  to 
11   to 

mto 

80   to 
21 

18 

12 

184 
204 

12  to 
u 

13 

10  to 

124 

14  to 

194..- 

16 

14  to      15 
184 

12  to     13 
15  to     154 
14  to     16 

18  to      17 
18   to      18i 
80  to      204 

6  to        7 

7  to        74 
74to        8 

6  00  to   6  75 

600  to  675 

220  to  225 

225  to   300 

2  15  to   225 

215  to  2  20 

155  to   190 

180  to   190 

17  00  to  20  00 

25  00  to  26  00 

2200 

mto 

181  to 
184  to 
64  to 

17 

ill 

6} 

15  to 
18|to 

184  to 

16 

174t0 
174  to 

184  to 

7  to 

8  to 
9 

84 

16  to      17| 

18  to      184 

164to      18i 

7  to       8 

S^to       6} 

6  to 

7  to 
74  to 

625  to 
625  to 
230  to 
240.... 

7 

? 

725 
785 
240 

Cfto       74 
Tito       8 

8  to       84 

8 -- 

9  to       94 

625  to   750 
625  to   750 
2  40  to   2  60 
240  to   260 

(T5to  800 

finto  600 

S45to  265 
3Uto  260 

600  to 
625  to 
230  to 
235  to 
240.... 

700 
700 
2  404 
2  40 

675  to 
675  to 
250  to 
260  to 
235.... 

750 
750 
870 
870 

675  to  775 
6  75  to   7  75 
250  to   265 
850  to   265 
200  to   205 
200  to   205 
187  to   805 
160  to    185 

18  00  to  22  50 

19  00  to  22  00 
18  00  to  18  50 
14  00  to  24  00 

12 -- 

SSSto  235 

800  to  225 
200  to   825 
195  to   200 
1  75  to   1  90 
15  00  to  21  00 
SS  00  to  87  00 
2S50  

2  10  to   215 

SS5to  235 

840 

835 

2  15  to   2  90 

l»lo  190 

irrjo  225 

UW'tofiOOO 
&H(o8700 
850 

180  to  200 
160  to   190 
17  00  to  22  00 
82  00  to  86  00 
19  00  to  19  50 
14  00  to  24  00 
12 

8  00  to   8 15 

190  to   800 

18  00  to  28  50 

90  00  to  24  00 

1900  to  19  50 

14  00  to  24  00 

lllto      111 

124to      13 

30  to      45 

15  to      20 

16  to      85 
9  to      14 

15  to      20 
85  to      30 
324to      35 

165  to   205 
185  to   200 

18  00  to  23  00 

19  00  to  22  00 
16  00  to  18  50 

unto  24  80 
l^to      14 

14  00  to  24  00 

12  to      12| 

13  to      14 
25  to      31 
15to      80 
25to      23 

9  to      14 

25  to      274 

-  aoto      354 

38  to      42] 

14  00  to  24  00 
ISito      13 
13  to      14 
25  to      30 
15  to      20 
25  to      28 
9  to      14 
25  to      274 
30  to      35 
40to      02 

13  00  to  22  00 
ll4to      11} 
124to      13 
35  to      50  , 
20  to      25  * 
80  to      35 
15  to      17 
18  to      SO 
85  to      33 
39ito      35 

U  to      14) 
Sto     3^ 
8to      20 
Bto      30 
•  to      14 
9to      85 
ato      35 
ato      33 

124to 
28  to 
15  to 
90  to 
9to 
28  to 
30  to» 
40  to 

13 
34 
80 

S* 

28 
35 
424 

124to 
35  to 
20  to 
20  to 

}?» 

25  to 

324to 

13 
50 
25 
35 
17 
20 
32 
35 
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LIVB  STOCK  MASEETS. 


TXEW  YORK. 


The  live  stock  trade  of  Kew  York  daring  1871  exhibits  a  general 
decline  of  prices,  entailing  loss  npon  contractors,  who  had  generally 
calculated  upon  a  continaance  of  former  rates,  or  even  an  advance.  The 
same  general  feature  rendered  the  operations  of  the  year  unsatisfactory 
to  feeders  in  the  West  The  arrivals  of  all  farm  animals  during  four 
years,  ending^ith  1871,  were  as  follows : 


stock. 


1866. 


1869L 


1870. 


187t 


Beeves.... 

Cow« 

Calrea.... 

Sheep 

Hogs 

Total. 


393,101 

5.383 

82,935 

1.400,023 

978,511 


325,761 

4,636 

93,084 

1,479,563 

901,308 


356,026 

5,050 

116,457 

1,463,878 

889,625 


380^934 
i646 

1S1,>37 
1,331,915 
1,334,492 


8,756,558 


8,805^458 


8.831,036 


3, 973^981 


An  increase  is  noted  in  beeves,  calves,  and  hogs — ^in  the  latter  quite 
marked — ^while  in  cows  and  sheep  a  considerable  decline  is  presented 
The  weekly  receipts  of  cattle  averaged  7,187;  of  cows,  88:  of  calves^ 
2,301;  of  sheep,  25,132;  of  hogs,  25,179;  of  all  kinds,  59,887. 

The  sources  of  cattle  supply  were  as  follows:  Illinois,  242,161;  Ken- 
tucky, 34,879 ;  Ohio,  28,801:  Texas,  27,737 ;  New  York,  13,898;  Indiana, 
13,566;  Missouri,  7,833;  Virginia,  4,474;  Iowa,  2,546;  Canada,  1,638; 
Michigan,  1,337;  Kansas,  1,133;  Pennsylvania,  395;  Connecticut,  222; 
New  Jersey,  136;  Massachusetts,  93;  Wisconsin,  72;  England.  23. 
Illinois  increased  her  supply,  over  last  year,  36,806;  Kentucky,  Ohio, 
Indiana,  Missouri,  Iowa,  and  Kansas  increased  their  supplies,  and  all 
the  other  States  above  named  sent  forward  diminished  numbers. 

The  trade  in  milch  cows  declined  from  the  fact  that  fewer  cows  are 
kept  in  the  city,  the  milk  business  being  carried  on  to  a  greater  extent 
by  dairymen  who  raise  their  own  animals  or  purchase  them  of  original 
owners.  A  reaction  in  the  sheep  and  lamb  trade  is  apparent.  Prices 
showed,  at  the  close.of  the  year,  an  upward  tendency,  indicating  that 
the  point  of  greatest  depression  had  been  reached.  In  hogs  there  xras 
a  large  increase,  as  well  as  in  the  receipts  of  dressed  hogs.  The  decline 
in  prices  amounted  to  about  2  cents  per  pound,  live  weight,  during  the 
past  year. 

The  average  price  of  cattle  during  1871  was  12  cents ;  1870,  14> 
^cents;  1869, 14f  cents;  1866,  16  cents.  The  decline  of  prices  of  live 
"cattle  induced  a  more  extensive  beef-packing  at  the  West,  yet  the 
increase  of  nuvibers  taxed  quite  heavily  the  capacities  of  all  the  rail- 
roads. The  prices  of  sheep  advanced  fully  1  cent  per  pound  during  the 
past  year. 

The  following  table,  compiled  from  the  New  York  Tribune  reports^ 
shows  the  prices  of  cattle,  sheep,  and  hogs  at  the  close  of  each  mondi 
of  1871: 
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Baeres. 


Common. 


FAirtogood. 


Prime  to  choice. 

9 


Aver- 
age. 


Sheep. 


Hofii. 


JiBMlJ  ... 

liRb 

ixil 

^r 

July , 

Ssficflober.. 
Oeuiber..... 
Korenilwr .. 


$0  08  to|0  U 


08  to 

11  to 

11  to 

10  to 

9  to 

6  to 

6  to 
6|to 

8  to 
6  to 

9  to 


10  12  tofO  14 


11  to 

13  to 

13  to 

11  to 

11  to 

9  to 

10  to 

10  to 

10  to 
9  to 

11  to 


90  15  to|0  16 


14  to 

15  to 
14  to 
13  to 
12  to 
12  to 
Hi  to 
lUto 
Hi  to 
11  to 
IS^to 


15 
16 
15* 
13* 
13 
13 
13 
12i 
12* 
12 
13 


•»?4 


$0  05  to|0  08 

5|to   7| 

6  to 

6  to 
V   4*  to 

4*  to 

5  to 

4*  to 


10  08*  to  10  061 


4*  to 
4*  to 

4*' to 
5*  to 


I*  tol 

I  to 

4  to 

to 

5*  to 

4|  to 

5}  to 

5}  to 

5*  to 

41  to 
4f  to 

42  to 


The  receipts  of  beef  and  of  hog  prodacts  for  the  past  three  years  were 
as  follows : 


I860. 


1870. 


1871. 


Bed  pAckacM ...... 

FBrtlmto 

Cot  meati,  packages 
Urd,  packages 

imiGir!: 


83,191 
04,552 
83,971 
75,527 
15,983 


137,398 
133,896 
98,203 
93,523 
84,989 


155,800 
169,736 
leo,  919 
875,444 
23,617 


The  horse  trade  of  1871  embraced  tho  sale  of  22,392  animals,  for  an 
aggregate  sum  of  $5,552,200,  each  animal  averaging  $248.  Of  this, 
12,000  are  estimated  for  car  and  stage  use,  at  an  average  price  of  $170 ; 
5,500  were  sold  as  heavy  draugh^horses,  at  an  average  price  of  $250; 
3,500  were  light-harness  roadsters,  averaging  about  $400 ;  260  were 
saddle-horses,  averaging  $350 ;  53  were  reputed  as  fast  horses,  (trotting 
a  mile  in  less  than  three  minutes,)  averaging  $1,500;  904  were  fine  car- 
nage-horses, sold  in  pairs,  at  an  average  of  $1,225  per  pair.  The  practice 
of  eelling  horses  by  auction  is  on  the  increase  in  New  York.  One  horse, 
daring  the  year,  sold  under  the  hammer  for  $6,000 ;  another  for  $4,500 ; 
others  from  $2,000  to  $2,300. 

^      BOSTON. 

The  following  table  shows  the*  number  of  different  kinds  of  live 
stock  reported  at  the  Cambridge  and  Watertown  markets  during  the 
^^  years  en^mg  with  1871.  The  marked  feature  of  last  year  ie  an 
Qcrease  of  almost  100  per  cent,  in  the  receipts  of  hogs  over  1870. 


Tear. 

CatUe. 

Calves. 

Sheep. 

Swine. 

1«Q 

98,218 
110,815 
108.836 
117.866 
118,185 
107,866 
110.010 
129,353 
134,592 
•  129,147 

^  10,000 
16.005 
16,570 
17,798 
10.205 
12,387 
13,700 
13.000 
16,000 
13,230 

229,198 
250,597 
302,350 
341,381 
461,218 
421, 940 
492.736 
440.404 
450,997 
489.065 

101,060 
01,840 

m 

1«4 

69,131 

l« 

99,537 

!-« 

IIL  119 

•57 

106.673 

N1« 

137.000 

WJ .                       

169  010 

I'TO 

189,430 

:-7i 

351,307 

6a 
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Beceipts  of  beef  and  of  hog  products  for  three  years: 


1870. 


iffn. 


Beef,  barrels . , 
Pork,  barrels. 


Hams,  barrels. 
Iiard,  barrels... 

Lard,  kegs 

Cheese,  boxes . 
Cheese,  casks  . 
Cheese,  tons... 
Butter,  tnbe... 


24.861 

32,387 

5,777 

3.027 

37,040 

11, 981 

140,  753 

7.=S7 

178 

355,553 


25.  653 

24.7D0 

3,fi45 

3,887 

39, 316 

4,340 

148,760 

454 

146 

394,134 


27,  «1 
39.754 

z,m 

9,961 

55,629 

1,665 

203,^7 

554 

131 

449, 31B 


PHILADELPHIA. 

Eeceipts  of  live  stock  during  four  years  ending  with  1871 : 


COWB. 

Hogs, 
Sheep. 


i8ca 


90,400 

9,314 

101.  900 

417,600 


18G9. 


90,486 

e.055 

176,200 

536,500 


1870. 


117,903 

8,835 

189,500 

682,900 


18a 


l!25,333 
11,  ISO 
199,610 
790,901) 


BALXmOBE. 

The  receipts  of  beef  cattle  for  the  last  five  years  were  as  follows. 
1867,55,713;  1868,75,891;  1869,91,000;  1870,  89, 021 ;  1871,  88, 380. 
About  half  were  required  for  the  supply  of  the  city  and  its  vicinity. 
The  remainder  were  forwarded  to  other  markets. 

The  prices  for  cattle  on  the  1st  of  each  month  of  1871  were  as 
follows: 


Month. 


Common. 


Good. 


Average. 


Jannaiy... 
Febmary.. 
March.... 

April 

May 

Jane 

July 

Angnst... 
September 
October . . . 
November. 
December. 


10  03f  to  to  041 

4  to 

4i 

4  to 

4  to 
4  to 
4  to 

4 
4 
4 

3  to 

4 

3  to 

3: 

3  to 

3 

a  to 

4 

2  to* 

2t  to 

3| 

3i 

10  054  to  io  m 

t\ 

6 
G 
5k 
5* 
41 


5*  to 
5  to 
51  to 
54  to 
4|  to 
4}  to 
4i  to 
H  to 
4|  to 
4|  to 
4i  to 


I0  06i 


6 

3 

41 

4k 


The  prices  of  live  hogs,  per  100  pounds  net,  on  the  16th  of  each 
month  of  1871,  were  as  follows:  January,  9  to  9^;  February,  lOJ  to 
lU;  March,  9|  to  10 J;  April,  8  to  9;  May,7i  to  8;  June,  6J  to6f; 
July,  6i  to  7 ;  August,  6  to  6| ;  September,  6i  to  7i;  October,  6  to  6J| 
November,  5f  to  Of  ^  December,  6  to  6f. 

The  receipts  during  the  year  jyere  307,436,  against  an  estimated 
aggregate  of  300,000  in  1870.  The  opening  of  railroad  communications 
between  the  Northwest  and  the  South  has  diverted  a  large  amoimt  of 
the  trade  in  beef  and  pork.  Formerly,  Baltimore  was  a  great  distrib- 
uting point  of  western  provisions  for  the  South.  What  was  left  of  the 
trade  was  qot  very  satisfactory  to  Baltimore  dealers  in  1871.  The 
foreign  trade  is  limited,  but  during  the  latter  part  of  the  year  there 
was  a  marked  increase  in  th^  shipments  of  lard  to  Liverpool. 

CINCINNATI. 

Beceipts  of  cattle  and  sheep  during  the  last  five  years,  each  ending 
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Tear. 

Cattle. 

Sheep. 

IgC 

91,946 

67,  459 

107.813 

107. 167 

125,771 

91,987 
73  097 

lae. 

w 

117,548 

iCT 

90,905 
134. 69d 

jjji 

Pnces  of  cattle  August  31,  1871,  per  cental  gross,  extra  shipping^ 
^7d  to  |5  'y  prime,  $3.50  to  $4.25 ;  mediom,  $3  to  $3.25 ;  common,  $2^5 
to  $2.50. 

Sheep,  per  cental  gross,  choice,  $4  to  $4.25 ;  prime,  $3  to  $3.50 ;  com- 
moD,  12.50  to  $2.75.    Lambs,  per  head,  $2.50  to  $3.75. 


OHIOAQO. 

Beceipts  of  live  stock  during  1870  and  1871  in  Chicago ; 


Tmt. 

Gattl*. 

B^ 

LiTehoge. 

Dressed  bogs. 

K9 

539^  W4 
543.446 

349,835 
306.935 

1,683^158 
2.382.378 

^.^ 

isn 

SAINT  L0X7IS. 

Prices  of  cattle,  hogs,  and  sheep,  at  the  beginning  of  each  month  of  1871 : 


Month. 


Tihntgy.. 
SUrch 

'oe 

[^ 

AacQsi.... 
^n^tember. 
Onober... 
3iweab«r. 
I^weaber. 


OAttlO. 


Per  cental 

$2  75  to  16  00 

360tO  650 

2  SO  to  5  50 

3  75  to  6  90 
3  85  to  6  87i 
250to  550 
SSOtO  550 
1  50  to  550 
1  75  to  5  00 
1  95  to  4  75 
1  50  to  4  SO 
SOOtO  500 


Hogs. 


Per  cental 
16  00  to  $6  55 

6  75  to  6  00 

6  30  to  7  00 

5  50  to  650 

4  SO  to  550 

3  SO  to  4  00 

350to  390 

3  75  to  4  50 

4  00  to  4  SO 
4  00  to  4  55 
3  00  to  4  35 
380to  430 


Sheep. 


Peroaatal, 
|]  S0to|4  50 

3  73 to  535 
200  to  6  00 
8  00  to  6  SO 

4  OOto  625 

1  50  to  550 
335to  350 
8  75  to  3  50 
875td  425 

2  75  to  4  00 
1  75  to  4  75 
350to  440 


POEK  PAOKINQ  EST  THE  WEST. 

The  number  of  hogs  packed  in  the  Western  States,  during  the  last 
tvo  packing  seasons,  according  to  the  record  kept  by  the  Cincinnati 
Wee  Current,  is  as  follows : 


Cftis 

pan 

Ispbiatt 

--T* 

Wni... 


Tocsl., 


1870-»71. 


764.  U9 
1.834.588 
485.454 
888.970 
851.400 

41. 270 
183, 014 

14.000 
459. 155 

30.641 
2,700 


3, 695, 251 


1671-'72. 


900.484 
3,630c  795 
566,134 
343.562 
334,410 

48.680 
888.580 

21,000 
639,949 

43,044 
4.890 


4,868,448 
3.695.851 
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Number  of  hogs  packed  during  these  two  seasons  at  the  leading 
points  of  the  above-named  States: 


Cities. 


1870-'71. 


18T1-T2. 


Chicago 

Cixjoixmati 

Saint  Louis 

ZxMiiBviUe 

MilwaakM 

IsdJanapolis 

Saint  Joseph  and  vicinity 


918.087 
500,066 
30S,600 
242, 135 
241,000 
105.000 
74,360 


1,925^236 
656,841 
419. 03^2 
309. 512 
315.,  000 

•  172,  lOrt 
118,  l^t 


The  number  of  hogs  packed  at  Chicago,  during  the  last  ten  seasons, 
is  as  follows-.  1862-^63,  970,264;  1863-'64,  904,659 ;  1864-'65,  760,514; 
1865-'66,  507,355;  1866-'67,  639,332;  1867-^68,  796,226;  1868-'69, 
597,954 ;  1869-'70,  688,140 ;  1870-71,  918,087  ;  1871-72, 1,225,230. 

The  packing  season  of  1871-^72  was  marked  by  an  unusual  steadiness 
of  prices  during  its  continuance.  Between  November  1, 1871,  and  March 
1, 1872,  mess  pork  ranged  from  $12.12  J  to  $13.40  per  barrel ;  lard,  from 
8|  to  9  cents  per  pound.  During  the  season  of  1870-71  mess  pork 
ranged  from  $17.50  to  $24,50  per  barrel,  and  lard  from  11  to  llj  cents 
per  pound. 

The  hog  products  of  the  last  three  packing  seasons  are  as  follows : 


lS7l-r[2. 


1870-*71. 


186».*t0. 


MMBpork,  barrels — 
Prime  mess,  barrols... 
Clear  middles,  onands. 

Short  rib,  pounus 

Short,  clear,  pounds... 
Long,  dear,  iioands . . . 

Stratford,  pounds 

Sweet-piclued,  tierces 


126,059 

98,731 

19,993 

40.837 

C,23^434 

5.278,351 

31,700,039 

30,062.824 

24,923,980 

12,392,937 

18,302.005 

6,806,832 

1,909,025 

343,700 

25,475 

31,350 

88,894 

10,710 

5^384.037 

19,488.965 

3,37^684 

549,317 

767.  OW 

90^978 


The  highest  and  lowest  monthly  average  prices  of  each  of  the  last 
ten  years,  at  Saiiit  Louis,  were  as  follows : 


Mess  perls. 

Clear  ddos. 

Shoulders. 

Lu^ 

Per  ccyital. 

Per  pound. 

Per  pound. 

Per  pounds 

186a 

$9  45  5-11   to  116  SO  5-6 

$0  04  17-48  to  10  06  25.48 

$0043^     to$0061^ 

«0067.16   tof0077-8 

1863 

12  055-9     to  13  63 

45^     to 

519-24 

4  7-24  to 

523-24 

8T24   to 

95-6 

1864 

30  75           to  34  08  1-2 

15  3-4     to 

17  5.6 

13  5-12   to 

15  21.24 

15  3-4     to 

17  4344 

1865 

30  41  2-3     to  31  58  1-2 

20  2-3     to 

215-6 

15  5-15   to 

17  11.24 

18  9>3     to 

S3  1112 

1866 

28  72  11.12  to  30  53  11-12 

17  45-48  to 

19  7.24 

13  5-8     to 

1537.48 

17 14»     to 

19 

1867 

21  29  7.12   tu  22  81  1-4 

13  11-12  to 

14  1112 

10  31-48  to 

11  7-12 

12  2348  to 

13  7-24 

1868 

25  68  1-2     to  27  95  5-8 

16           to 

16  3-4 

11  1112  to 

13  716 

16  13.18  to 

18  17-4^ 

1869 

30  70  1012  to   32  89  7-12 

17  24J     to 

18  21-48 

14  3-4     to 

15  1^ 

17  ll-lC  to 

19  1-12 

1870 

26  21  7-8     to  27  47  11-12 

17  5-12   to 

18 

12  7-20    to 

13  13 

15  7-16   to 

15  3740 

1871 

19  31 1-4     to  22  18  3-4 

10  3-4     to 

12  3.4 

til-2     to 

9  3-8 

113-8     to 

13  3-4 

The  publication  of  this  volume  is  made  this  year  too  early  to  include 
the  usual  record  of  agricultural  exports  of  the  fiscal  year.  Much  other 
matter  has  been  deferred,  either  from  laok  of  space  or  incompleteness 
of  data;  and  a  portion  of  the  statistical  work  of  the  year  will  be  found 
in  the  report  of  titie  editor. 

J.  E.  DODGE,  Statistician. 

Hon.  Fkederick  Watts,  Commissioner. 
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The  study  of  practical  entomology,  or  the  habits  and  instincts  of  a 
few  small  and  insignificant  insects,  or  ^'bngs,'^  as  they  are  more  gener- 
aUj  but  erroneously  called,  appears  to  the  casual  observer  to  be  a  matter 
of  so  trifling  importance  as  to  be  totally  unworthy  the  attention  of  any 
man  of  common  sense.  Uneducated  persons  are  apt  to  scoff  at  the  idea 
of  spending  half  an  hour  in  carefully  observing  their  habits  and  trans- 
fonnations,  and  deem  it  so  much  time  wasted  that  might  be  more  profit- 
ably employed  in  hoeing  potatoes  or  planting  cabbages  5  and  yet  the 
whole  crop  of  these  very  potatoes,  planted  with  so  much  care,  labor,  and 
expense,  may  be  totally  ruined  in  a  few  days  by  the  **  blister  flies,''  or 
"Colorado  beetles.''  When  the  crop  is  entirely  destroyed,  it  then  ap- 
pears to  be  a  matter  of  considerable  importance  to  learn  from  practical 
entomologists,  that  a  slight  sprinkling  of  Paris  green  mixed  with  flour, 
when  the  beetles  first  appeared,  might  have  saved  the  whole  crop ;  or, 
that  the  pretty  white  butterfly,  that  flutters  gaily  about  the  flowers  in 
spring,  is  in  reality  the  parent  of  the  myriads  of  green  worms  that  in  the 
lall  of  the  year  eat  into  the  heads  of  the  cabbages,  totally  ruining  them 
for  market  purposes.  When  the  immense  amount  of  Injury  done  by  in- 
sects is  carefully  considered,  wo  shall  feel  fully  convinced  that,  could 
any  means  be  devised  to  allure  them  to  their  destruction,  by  appealing 
to  their  tastes  or  habits,  or  by  driving  them  away  by  means  of  some- 
thing to  Which  they  have  an  antipathy,  and  which  can  only  be  done  by 
a  close  study  of  their  instincts,  one  very  imi)ortant  point  has  been  gained 
in  effecting  their  destruction. 

Many  farmers  regard  insects  as  trifles,  until  their  wheat  is  ruined  by 
the  wheat-midge,  or  their  orchards  by  the  curculio  and  coddling-moth  5 
then,  and  only  then,  do  they  ask,  why  cannot  something  be  dono  atonce 
to  destroy  these  pests ;  and  they  complain  that  entomologists  have  not 
inrented  something  to  destroy  noxious  insects,  at  one  blow,  without 
having  to  accomplish  it  by  hard  work.  Shaking  the  plum-trees  every 
morning  over  a  curculio-catcher  is  too  much  trouble.  Keeping  hogs  in 
orchards  injures  the  grass ;  fences  have  to  be  made  and  repaired ;  in 
short,  there  is  always  some  drawback  to  ofiset  the  benefit  when  any  but 
tbe  most  simple  remedy  is  offered  to  the  public,  which  may  be  used 
^thoat  much  labor  or  expense. 

In  forming  plans  for  the  destruction  of  noxious  insects,  one  fact  must 
t)^  observed,  and  that  is,  that  when  insects  first  appear  in  the  spring, 
there  are  very  few  of  them ;  and  tiiat  for  one  insect  in  April,  there  will 
^thousands  in  the  autumn,  if  they 'are  allowed  to  multiply ;  the  great 
object,  therefore,  is  to  destroy  the  parent  insects,  before  they  have  had 
tine  to  deposit  their  eggs  and  to  spread  over  the  whole  garden.  A  few 
"minutes  spent  in  destroying  a  caterpillar's  nest  in  our  own  or  a  neigh- 
bor's fence-row,  early  in  the  season,  may  save  whole  orchards  in  the 
following  autumn,  or  if  the  black  and  yellow  butterfly  hovering  over 
your  parsley  is  killed  in  April  and  May,  your  celery  plants  will 
not  require  '*  worming  ^  in  August.  Take  the  first  brood  of  squash-bugs 
and  bom  them,  as  they  hybernate  under  old  stumps  and  nibbish  in  the 
^nter,  or  kill  the  first  few  that  crawl  over  the  vines  in  the  spring,  and* 
destroy  the  leaves  on  which  the  golden-colored  eggs  are  deposited  in 
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clusters,  and,  unless  you  have  careless  neighbors,  your  own' plants  will 
be  comparatively  free  from  them  in  the  autumn.  Persons  not  having 
a  thorough  knowledge  of  the  habits  and  instincts  of  insects  are  very  apt 
to  recommend  remedies  that  are  excellent,  theoretically,  but  perfectly 
absurd  practically,  as  may  be  shown  by  the  following  example,  in  which 
a  closet  naturalist  recommended  a  plan  to  prevent  the  curculio  from 
stinging  the  plums;  he  argued  that,  having  no  visible  wings,  the  insect 
could  not  fly.  and  that  as  the  grub  went  into  the  ground  in  the  fall,  and 
issued  out  or  the  earth  the  next  spring  as  a  perfect  insect,  of  course  it 
must  crawl  up  the  trunk  of  the  tree  to  get  at  the  fruit;  be,  therefore, 
recommended  swathing  all  the  trunks  of  the-plum-trees  with  loose  cot- 
ton batting,  over  which  the  beetle  could  not  pass.  The  plan  was  highly 
recommended  as  a  practical  means  of  ridding  fruit-growers  of  the  cmxm- 
lio^  but  the  fact  is  that  this  insect^  although  apparently  wingless,  has  a 
pair  of  very  hard  wing-cases  which,  when  closed,  exhibit  no  visible 
suture,  and  a  pair  of  well-developed  membranous  wings  under  these 
hard  shelly  wing-cases,  and  it  is  both  able  and  willing  to  fly  up  the  tree, 
without  taking  the  trouble  to  oross  the  batting  at  aU ;  moreover,  the 
cotton  when  examined  was  found  to  contain  the  larvsD  of  ^^  lady  birds," 
and  other  beneficial  insects,  which  feed  altogether  on  planMice,  and 
which  had  evidently  been  shaken  by  the  wind  from  the  tree  to  the 
ground,  and  were  therefore  unable  to  re-ascend  to  the  feeding-places 
on  the  aphis-infested  leaves.  Another  closet  naturalist  advised  plum- 
growers  to  hang  wide-mouthed  bottles,  half  filled  with  sirup  or  sugar 
and  water,  as  a  trap  for  the  curculio,  arguing  that  all  insects  being  foud 
oC  sweets,  the  curculio  of  course  would  be  attracted  by  the  scent  of  the 
sweetened  water,  endeavor  to  reach  it,  fall  in,  and  perish,  while  the  real 
fact  was,  that  all  the  botties,  when  examined,  were  found  to  be  filled 
with  drowned  insects,  but  not  a  single  plum-weevil  among  them ;  it  did 
certainly  attract  and  destroy  many  noxious  insects,  but  at  the  same  time 
a  great  number  of  hive-bees  were  lured  to  their  destruction.  It  mast 
also  be  remembered  that  aU  insects  are  not  alike  injurious  to  our  crops, 
but  that  there  are  many  that  feed  entirely  on  the  iii^urious  species, 
and  were  it  not  for  their  assistance  we  might  wage  war  in  vain  against 
our  numerous  insect  foes  and  it  is  only  by  studying  their  habits  aud  in- 
stincts that  we  can  learn  to  distinguish  our  insect  friends  from  oar  ene- 
mies, or  which  to  protect  and  which  to  destroy.  Again,  from  a  careful 
study  of  the  natural  history  of  any  insect,  we  learn  at  what  period  of  ita 
existence  it  can  most  readily  be  destroyed,  whether  as  egg,  larva,  pupa, 
or  in  the  ()erfect  state.  If  the  eggs  are  deposited  in  a  case  which  re- 
mains on  the  tree  all  winter,  as  in  the  ^*  basket  or  hang- worm,"  then  the 
whole  brood  of  six  hundred  to  eight  hundred  can  be  killed  by  merely 
collecting  these  cases  in  the  winter  and  burning  them.  If  caten^il^^ 
congregate  together  at  certain  times  and  in  certain  places,  advantage 
may  be  taken  of  it  to  kill  the  whole  brood  at  once;  if  the  pup®  are  formed 
just  under  the  surface  of  the  soil  in  the  autumn,  spring- plowing  or  rolling 
will  be  very  ajjt  to  destroy  them ;  and  if  the  perfect  flies  are  attracted  by 
lights,  numbers  of  them  may  be  entrapped  by  first  learning  the  time  of 
night  that  they  ap(K)ar. 

To  give  some  idea  of  the  immense  loss  caused  by  noxious  insects, 
Mr.  Walsh  calculated  that  the  United  States  suffer  from  the 
injuries  of  noxious  insects  to  the  annual  amount  of  three  hundred  mil- 
lions of  dollars,  and  adds  that  he  is  ^^  by  no  means  claiming  that  it  is 
possible  to  save  all  this  enormous  sum,  but  if  diminished  only  one-haji 
per  cent.,  the  nation  would  gain  every  year  a  million  and  a  half  of  dol- 
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law."    When  speaking  of  the  wheat  crop  in  the  State  of  Illinois,  and 
tiie  insects  injuring  it,  Mr.  Walsh  farther  says : 

W«  BniTe  at  the  astonnding  oonolnsion  that  in  one  single  year  the  State  eaved  n]K>n 
■»  tingrle  crop  the  value  of  ^,000,000  bosbels  of  wheat  through  the  absence  of  oer- 
tiia  tiny  insects,  not  one  of  which  is  as  large  as  a  grain  of  rice  ;  and  that,  taking  the 
aravge  of  ^ears,  we  may  safely  assume  that  a  fifbh  part  of  the  wheat  crop  is  de- 
fiODjed  by  insects ;  and  even  at  the  low  price  of  75  cents  per  bushel,  we  have  over 

ha  aad  a  half  million  dollars'  worth  of  wheat  annnaUy  destroyed  by  little  vermin  "it 

is  sot  worth  oar  while  to  notice." 

Mr.  Walsh  also  estimates  the  whole  annual  damage  done  in  one  year 
to  the  State  of  Illinois  at  not  less  than  $20,000,000.  Mr.  J.  E.  Dodge, 
statistician  of  the  Department  of  Agriculture,  states  that  **  a  low  average 
of  the  value  of  the  cotton  crop  for  many  years  past  would  be  two  hun- 
dred millions  of  dollars ;  20  per  cent,  would  not  be  too  large  an 
^timate  of  loss  from  insects  when  most  prevalent,  involving  a  destnic- 
tioD  of  forty  millions  of  dollars  }  and  when  least  prevalent,  with  only  5 
per  cent,  of  loss,  a  waste  of  ten  millions  would  result." 

The  American  Entomologist  for  September,  18G8,  states  that,  "  at  a 
receut  meeting  of  the  New  York  Agricultural  Society,  Senator  A.  B. 
I>ickinson  gave  it  as  his  deliberate  opinion  that  the  writings  of  Dr.  Fitch 
had  saved  annually  to  the  single  State  of  New  York  the  large  sum  of 
$50,000,"  and  not  a  dissenting  voice  was  raised  against  the  statement. 

The  above  estimates  prove  conclusively  the  importance  of  studying 
the  habits  of  insects,  that  remedies  may  be  suggested  which  will  partially 
prevent  or  le.ssen  the  losses  caused  by  their  depredations.  In  this 
work  the  intelligent  farmer  can  render  material  assistance  by  noting,  in 
his  nearest  agricultural  paper,  the  date  of  the  first  appearance  of  any 
noxious  insects,  observing  their  habits  as  far  as  possible  in  the  field,  find- 
ing out  where  and  how  they  pass  the  winter,  and  what  plants  they 
are  particularly  partial  to,  or  feed  upon,  in  the  absence  of  the  cultivated 
crops ;  and  especially  giving  the  results  of  the  various  remedies  tried  to 
eradicate  them.  It  would  also  be  well  to  find  out  what  birds  or  animals 
are  particularly  engaged  in  feeding  on  insects  themselves,  so  that  they  may 
be  protected  from  amateur  or  city  gunners,  who  prowl  about  shooting 
eveo  warblers  and  wrens — birds  whose  whole  lives  are  devoted  to  de- 
stroying insects  alone,  and  whose  bodies,  as  an  article  of  food,  scarcely 
weigh  as  much  as  the  charge  of  shot  it  takes  to  kiU  them.  Insectivor- 
ous hirds  are  the  best  allies  of  the  farmer,  and  were  they  all  destroyed 
there  is  little  doubt  that  it  would  be  almost  impossible  to  raise  certain 
crops.  Birds  certainly  may  and  do  take  a  little  fruit  and  grain,  but  the 
question  arises,  should  we  have  the  fruit  or  giain  to  be  taken,  had  not  the 
birds  first  cleared  our  trees  from  caterpillars  and  other  insects,  and 
our  grain-fields  from  the  wire- worm,  white  grub,  and  cut- worm  1 

During  the  past  season  a  monthly  record  has  been  kept  of  the  princi- 
pal insects  sent  to  the  Department  for  identification,  or  as  being  especi- 
ally troublesome,  together  with  specimens  of  the  injuries  done  by  them. 
Many  small  branches  or  twigs  of  pear,  persimmon,  and  various  other 
trees,  deeply  cut  into  and  girdled  by  some  insect,  were  received  during 
autumn,  with  letters  making  Inquiry  as  to  the  insect  causing  the  iiyury, 
and  the  best  mode  of  preventing  its  ravages.  It  appears,  from  the  cor- 
respondence, that  the  "  trees  are  much  more  injured  this  autumn  by  it 
than  they  were  a  few  years  ago;"  thus  proving  that  the  insect  is  increas- 
ing in  numbers,  and,  if  not  prevented,  may  eventually  do  much  injury. 
A  correspoudent  at  Richmond,  Virginia,  writes  that  the  elm,  persimm/on, 
&c,  have  been  much  injured  in  that  neighborhood.  Mr.  G.  F.  B.  L^ffl^" 
ton,  of  Norfolk,  Virginia,  states  that  the  pear,  hickory,  elm,  and  j[(etsi*^' 
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mon  are  attacked  in  his  vicinity,  but  that  the  persimmon  receives  the 

greatest  injury. 

The  beetle  that  thus  girdles  the  twigs  is  the  perfect  insect  of  the  so- 

Yig,  1.     called  *'  twig-girdler,''  Oncideres  cingulatuSy  Say,  (Fig.  1,)  a 

medium-sized,  long-horned  beetle,  of  a  chestnut-brown  color, 

/  and  having  a  broad,  lighter  colored  band  across  the  wing- 

'    covers.     The  female  beetle  first  makes  a  perforation  in  a 

branch,  generally  just  below  a  bud;  she  then  deposits  an  egg 

in  this  perforation,  in  one  case  even  making  as  many  as  six 

perforations,  in  which  eggs  were  deposited  below  the  buds  in 

a  single  branch,  not  more  than  a  foot  in  length,  sent  by  Mr. 

Leighton. 

After  the  insect  has  deposited  her  eggs,  she  proceeds  to 
gnaw  all  around  the  branch,  thus  forming  a  circular  cut  or 
incision,  about  one-eighth  to  one-tenth  of  an  inch  in  width, 
below  the  place  where  the  eggs  are  deposited,  so  that  the  exte- 
rior part  or  end  dies ;  the  larva,  when  hatched,  feeds  on  the 
dead  wood,  which  sort  of  food  appears  to  be  essential  to  its  growth.  The 
principal  injury  is  said  to  be  done  in  August  and  September.  They 
have  also  been  found  to  injure  walnut  and  apple  trees  as  well  as  those 
above  mentioned. 

A  great  number  of  the  perfect  beetles  that  had  just  changed  were 
found  in  Maryland  in  twigs  broken  from  a  large  hickory-tree,  and  lying 
on  the  ground  beneath  il.  The  best  way  to  eradicate  this  insect  is  to  cut 
oflf  all  such  branches  and  twigs  as  have  the  least  appearance  of  having 
been  girdled,  and  to  gather  up  all  fallen  branches  and  burn  them 
immediately,  as  the  eggs  or  larvae  of  the  next  year's  generation 
are  contained  in  these  twigs,  and,  if  allowed  to  remain  undisturbed, 
would  produce  a  race  of  beetles  next  season  which  would  girdle  all  the 
trees  in  the  neighborhood.  The  best  time  to  prune  off  the  infested 
branches  is  after  the  leaves  have  fallen  from  the  trees,  as  the  injury  can 
be  more  plainly  seen  than  when  the  tree  is  in  full  leaf. 
There  is  another  long-homed  brownish  beetle  which  also  cuts  off  tlie 
branches  of  oak,  apple,  peach,  hickory,  and  chestnut 
This  beetle,  which  is  known  as  the  "  oak-pruner,''  Ela- 
\phid%on  riitowtm,  Fab.,  (Fig.  2,)  {Stenocorm  putator  o^ 
]  Peck,)  does  not  make  the  incision  from  the  outside  of 
the  branch  like  the  twig-girdler  above  mentioned,  but 
the  larva  cuts  the  twig  from  the  inside.  Theeggisdepos 
ited  in  July,  on  a  twig  near  the  extremity  of  a  bnineb. 
The  larva, when  hatched,  penetrates  into  the  wood,  and 
forms  a  cylindrical  burrow  several  inches  in  lengtb 
in  the  interior  of  the  branch,  and,  when  fuD  grown,  eats  away  parts 
of  the  wood  of  the  branch  in  which  it  resides,  from  the  inside,  leaving 
only  the  bark  untouched,  so  that  these  branches  are  broken  off  in 
autumn  by  the  first  strong  wind,  and  fall  to  the  earth  with  the  larvie 
yet  in  them.  Professor  Peck  considered  that  this  was  done  in  order  tbat 
the  branch  might  retain  suflScient  moisture  from  lying  on  the  damp  ground 
to  enable  the  pupa  and  insect  to  be  perfectly  developed.  If  this  insect 
should  increase  so  as  to  become  very  injurious,  it  may  readily  b(' 
destroyed  by  gathering  up  all  fallen  branches  under  the  trees  in 
winter  or  spring,  before  the  perfect  beetle  is  developed,  and  burning 
them  immediately.  If  such  fallen  branches  are  examined  in  early  spring, 
they  will  be  found  to  contain  either  pupse  or  perfect  beetles,  which,  if 
not  destroyed,  would,  next  season,  deposit  eggs  on  the  neighboring  trees. 
The  ^^te  poplar  {Populus  alba)  in  this  neighborhood  is  subject  to  a 
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spedes  of  shedding  of  the  twigs,  but  this  does  not  appear  to  be  eansed 
by  any  insect,  as,  upon  examination  of  the  fallen  twigs,  no  eggs  or  ves- 
tiges of  the  work  of  any  insect  could  be  found,  and  the  only  peculiarity 
exhibited  by  the  twigs  is  a  very  great  enlargement  or  swelling  just  above 
or  at  the  place  where  the  twig  is  broken. 

In  May  a  communication  was  received  from  Mr.  B.  Bryan,  of  Silver 
flil),  Maryland,  stating  that  he  had  observed  some  small  insects  injuring 
Ms  strawberries  soon  after  they  had  commenced  blooming.  In  his  letter 
iiesajs:  ^'I  noticed  that  the  blossoms  were  dying,  and,  upon  examinar 
tioQ,  found  that  a  small  insect  somewhat  similar  to  the  curculio  was 
stingiDg  or  piercing  with  it«  snout  the  blossom- bud  and  foot-stalk  of  the 
blossom-bud,  thereby  causing  the  death  of  the  blossom."  "I  found 
these  little  curculios  in  all  parts  of  the  field  where  the  berries  were 
growing,  and  the  damage  was  the  same  all  over  the  place,  and  on  some 
vines  as  high  as  two-thirds  of  the  blossoms  were  killed.''  Mr.  Bryan 
also  states  that  if  these  insects  deposit  eggs  in  the  punctures  they 
make,  they  fail  to  hatch  in  almost  every  instance.  On  searching  a 
neighboring  patch  of  strawberry  plants,  he  ''failed  to  Fig.  3. 
M  any  of  these  small  curculios.''  The  insect  sent  proved 
to  be  Afithanomus  signatus^  Say,  {bisignatm  of  Schonher,) 
(Fig.  3,)  and  as  yet  must  be  extremely  local,  for  although 
diligently  searched  for  in  several  strawberry  beds,  both 
in  this  neighborhood  and  in  Maryland,  not  one  of  these 
insects  could  be  found.  In  the  specimens  of  blossoms 
injored,  no  eggs  or  vestiges  of  larv®  could  be  found,  thus 
proving  that  the  punctures  are  merely  made  for  the  sake      ^  % 

of  feethng  upon  the  plant.  As  this  insect  has  not  yet  been  mentioned 
as  injuring  the  strawberry,  it  has  been  thought  advisable  to  draw  th6 
attention  of  horticulturists  to  Mr.  Bryan's  letter,  since  the  fact  of  this 
beetle  having  injured  his  crop  so  materially  may  perhaps  account  for  the 
^lure  of  the  strawberry  crop  in  certain  localities.  This  insect  is  about 
.11  inch  in  length;  including  snout,  .15  inch;  oval  in  shax>e,  the  tho- 
rax one-half  the  width  of  the  body;  elytra  or  wing-covers  reddish 
brown,  with  two  large  irregular  oval  spots  of  a  darker  shade,  margined 
with  white^  occupying  a  space  a  little  below  the  center  of  each  wing; 
inner  margin  around  the  scutellum  same  color  as  the  spots ;  scutellum, 
or  triangular  spot  between  the  base  of  the  wing-covers,  white;  thorax, 
bead,  and  legs  dark  chestnut  brown,  coarsely  punctured ;  underside  of 
body  clothed  with  fine  whitish  hairs ;  end  of  abdomen,  reddish  brown, 
They  vary  much,  some  of  them  being  almost  entirely  without  the  irreg-. 
liar  oval  spots  on  the  wing-covers,  and  of  a  nearly  uniform  chestnut- 
Ifown  color. 

The  only  remedy  that  can  be  suggested,  should  these  insects  become 
tOQamerous  as  to  seriously  injure  the  crops,  would  be  to  sweep  a  small 
fetof  muslin  over  the  flowers  once  or  twice  a  day,  gently,  so  as  not  to 
isjare  the  flowers,  yet  with  sufficient  force  to  drivi^all  the  beetles  in  or 
on  the  plants  into  the  net,  and  then  bum  or  otherwise  destroy  tbemr 
Perhaps  lime  or  ashes  dusted  over  the  plants,  when  in  flower,  might 
biwe  some  eflFect  on  them,  and  cause  them  to  leave  the  strawberries  for 
other  flowers  more  congenial  to  their  tastes. 

Although  last  year  a  short  account  was  given  in  the  annual  report  on  the 
Western  Colorado  potato-bug,  or  "  ten-lined  spearman  "  of  Walsh,  (Dory- 
pWa  decem-lineata  of  Say, )  the  insect  does  not  yet  appear  to  be  understood ; 
and,  as  many  communications  have  been  sent  to  the  Department  during 
tlielast  season  stating  that  it  has  appeared  in  Massachusetts,  Pennsyl- 
vania, and  other  Eastern  States,  and  as,  in  all  these  instances,  other  and 
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totally  different  insects  have  been  mistaken  for  it,  it  may  be  well  to  give 
a  slioit  account  of  it  again,  with  figures,  for  the  benefit  of  those  farmers 
not  possessing  a  copy  of  the  report  for  1870,  or  that  have  bad  no  oppor- 
tunity of  seeing  the  insect  or  of  learning  anything  about  its  general 
natural  history. 
The  Doryphora  decem-lhieata^  Colorado,  or  western  ten-lined  potato- 
Fig.  4.  bug,(Fig.4,)  wasdescribed  by  Say  in  the  Journal  of  the 
Academy  of  Natural  Sciences,  in  1823,  as  occurring  iu 
Missouri  and  Arkansas,  and  was  so  named  from  the 
ten  black  lines  on  its  wing-covers,  five  on  each  side. 
One  of  the  first  notices  of  its  appearance,  as  a  destruc- 
tive insect,  was  in  1861,  when  Judge  Edgerton  de- 
scribed it  as  being  very  destructive  to  the  potatoes  iu  Iowa;  and,  in  1862, 
it  was  reported  by  Thomas  Murphy,  of  Atchison,  in  Kansas,  as  doiog 
much  damage  to  the  crops,  and  being  very  numerous.  The  insect  is 
said  to  have  first  fed  on  a  species  of  wild  potato,  growing  out  in  the  far 
West,  and  is  stated  to  have  traveled  east  about  three  hundred  and  sixty 
miles  in  six  years,  or  at  a  rate  of  about  sixty  miles  a  year.  They  are 
now  said  to  be  found  as  far  north  as  Canada,  as  far  east  as  Ohio, 
and,  according  to  some  papers,  (but  doubtful,)  even  in  New  York  aod 
Pennsylvania.  In  1864  Mr.  Walsh  calculated  that,  if  not  checked, 
they  would  reach  the  Atlantic  States  about  the  year  1880.  The 
eggs,  to  the  number  of  seven  hundred  to  twelve  hundred,  are  deposited 
on  the  young  leaves  of  the  potato.  These  eggs  are  attached  by  one  eud 
to  the  under  side  of  the  leaves,  usually  in  clusters  of  one  to  two  dozeo. 
The  larvae  hatch  out  in  a  few  days,  and  feed  from  seventeen  to  twenty 
days.  They  then  bury  themselves  in  the  earth,  where  they  change  into 
pup89,  and  remain  as  pupie  from  ten  to  twelve  days,  and  finally  emerge 
from  the  earth  as  perfect  beetles  to  deposit  more  eggs  for  a  second  gen- 
eration. In  order  to  give  some  idea  of  their  powers  of  muitiplication  and 
the  injury  efifected  by  them,  the  Canadian  Entomologist  states  that  all 
their  transformations  are  efi'ected  in  fifty  days,  so  that  the  result  of 
a  single  pair,  if  allowed  to  increase  without  molestation,  would,  in  one 
season,  amount  to  over  sixty  millions.  And  Mr.  Walsh,  after  a  care- 
ful examination  of  facts,  states  that  iu  one  year  (1866)  these  insects  bad 
destroyeil  one  and  a  quarter  million  dollars'  worth  of  potatoes  in  one 
small  portion  of  the  United  States  which  came  under  his  observation. 
The  insect,  after  laying  its  eggs,  does  not  die  immediately,  Professor 
Daniels,  of  Wisconsin  University,  having  kept  a  female  alive  six  weeks 
without  food  after  she  had  laid  twelve  hundred  eggs.  There  are  said 
to  be  three  broods  annually  in  Missouri  and  Illinois,  the  last  brood  re- 
maining underground  all  winter,  and  appearing  as  perfect  beetles  the 
following  spring.  This  insect  is  stated  to  possess  poisonous  pro|)erties 
when  incautiously  handled )  but  the  Canadian  Entomologist  has  been 
unable  to  find  any  evidence  of  poisonous  properties,  and  doubts  thestate- 
meut.  It  feeds  up^  the  potato,  tomato,  egg-plant,  thorn-apple,  black 
henbane,  &c.,  &c. 

There  are  several  parasitical  insects  which  destroy  the  Colorado  potato- 
bug,  but  their  numbers  will  not  admit  of  their  being  enumerated  in  this 
article.  Among  the  principal  ones  are  several  plant-bags,  Arma^  Bar- 
paotoTj  &c. ;  some  beetles,  LebiUy  CocdnelUij  &c.;  a  two-wingexl  fly,  Tachi- 
nci,  besides  several  other  insects  which  prey  upon  it  tn  the  larval  state, 
and  serve  essentially  to  lessen  the  number  of  these  |)ests.  These  insects 
b1  ould  by  all  means  be  protected  in  the  potato-fields,  and  suffered  to 
increase.  The  larva  of  the  Colorado  potato-bug  is  at  first  dark  reddish- 
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broTTQ,  bat  becomes  paler,  and  brightens  as  it  matures.  The  bead  h 
black,  and  it  has  a  ring  of  black  on  the  first  segment  of  its  body,  anl 
mrows  of  black  spots  on  each  side.  The  perfect  insect  is  about  half 
an  mh  in  length,  of  a  thick,  oval  shape,  and  of  a  yellowish  creamcoloi^ 
wfthten  black  lines  running  lengthwise  down  tiie  wing-covers.  T)ie 
kid  and  thorax  are  of  an  orange-brown  color,  spotted  and  marked  w/th 
black.  ,  There  is  another  insect  closely  resembling  the  true  Colorado  bug 
io  fom,  coloration,  and  markings.  This  is  called  the  Daryphorajmctaj 
PI-  5  (Fig.  5,)  and  may  be  distinguished  by  having  the 

second  and  third  8tri{)es  always  united  behind, 
and  sometimes  before,  giving  it  the  appearance  of 
having  only  eight  stripes  instead  of  ten  on  the 
wing-covers.  This  insect  has  not  yet  been  re- 
ported as  having  done  any  material  ii\jury  to  the 
potato,  although  in  Alabama  it  has  been  said  to 
i]\jure  the  potato  slightly,  and  is  found  in  Mary- 
land, Virginia,  and  South  Carolina,  feeding  on  the 
SoUmum  earolinense^  and  sometimes  injures  egg- 
plant in  the  South.  A  second  insect,  the  three-lined  potato-beetle, 
(Ima  trilineataj)  (Fig.  6,)  has  also  recently  been  mis-  Rg.  6. 
takeu  for  the  Colorado  bug,  but  may  readUy  be  recog- 
siaed  by  its  smaller  size,  more  elongate  form,  and  having 
only  three  longitudinal  black  lines  on  its  reddish-yellow , 
wiiig-covers.  The  larva  may  also  readily  be  distin- 
gmhed  by  its  habit  of  carrying  a  disgusting  mass  of  excrement  on  its 
backj^and  by  its  smaller  size.  Some  of  the  cantharides,  Epicauta  vittata^ 
(fig?,)  and  lemniscataj  are  also  sometimes  confounded  with  the  Colorado 
Fig.  7.  beetle  by  formers^  and,  although  they  are  striped  in  a  similar 
manner  on  their  wing-covers,  they  may  be  known  by  their  much 
narrower  and  elongate  form  and  narrow  thorax.  The  Col- 
orado bugs  are  partial  to  certain  varieties  of  potatoes,  such 
as  the  Mercer,  Shaker,  Pinkeye,  &c.,  avoiding  as  much  as 
possible  the  Peachblow,  Early  Bose,  Peerless,  Chili,  &c., 
when  other  varieties  are  te  be  obtained. 
As  a  remedy,  Professor  Verrill  recommends  Paris  green,  mixed  with 
eight  to  twelve  parts  of  wheat  flour,  or  with  three  parts  of  wood  ashes, 
to  be  dusted  over  the  plants  when  wet  with  dew ;  he,  however,  prudently 
a<id8:  ^It  may  be  questioned  whether  it  is  safe  or  advisable  te  mix 
togerons  mineral  poisons  with  the  soil,  for  the  arsenic  and  copper  will 
^vmAu  in  the  earth,  or  may  be  absorbed  by  growing^  vegetables,  or 
c&iise  mischief  in  other  ways."  The  Aqierican  Entomologist  also  states 
4at  "Paris  green  (arsenite  of  copi>er)  is  a  slow  but  dangerous  poison ; 
^  when  dusting  plants  with  it  the  greatest  care  should  be  exercised, 
wihat  the  wind  may  not  carry  it  toward  the  person  of  the  operator, 
aJHl  it  may  injure  the  soil  if  used  repeatedly."  In  proof  of  this,  peas 
pimted  at  the  Department  of  Agriculture,  in  soil  mixed  with  Paris 
pten,  rotted  immediately  and  would  not  germinate,  while  those  in 
DQadulterated  soil  grew  finely  and  flourished,  but  died  immediately 
vhen  transplanted  into  the  soil  mixed  with  Paris  green.  This  danger- 
one  remedy  has  already  been  used  to  such  an  extent  that  in  an  entomo- 
logical pai)er  it  is  stated  that  1,1200  pounds  has  been  sold  in  one  season 
at  La  Crosse,  Wisconsin,  for  the  destruction  of  these  potato-bugs.  Pro- 
fessor Cook,  of  Michigan  Agricultural  College,  reports  that  some  of 
their  tH)tato-viues  and  egg-plants  were  totally  ruined  by  a  too  firee  use 
of  Paris  green  mixed  in  the  proportion  of  one  part  of  the  mineral  to 
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(vo  parts  of  flour.  Mr.  H.  H.  McAfee,  superintendent  of  tbeexperi- 
aental  farm  of  the  University  of  Wisconsin,  disapproves  of  the  use  of 
Paris  green  on  account  of  its  poisonous  properties,  and  recommends 
land-picking  and  destroying  the  beetles  when  they  first  appear ;  he  also 
spates  that  the  potatoes  are  often  watery,  rank,  and  of  a  bad  flavor 
wLere  the  Paris  green  has  been  used.  Mr.  Riley  says :  "  Watch  for  and 
destroy  early  beetles,  and  ensnare  as  many  as  you  can  by  making  small 
heaps  of  potatoes  in  the  field  planted ;  to  these  the  beetles  will  be 
attracted  for  food,  and  may  readily  be  killed  in  the  morning."  Paris 
green^  (Scheele's  green,)  he  states,  if  used  too  abundantly,  will  kill  the 
vines,  and  recommends  it  to  be  used  with  six  to  twelve  parts  of  flour, 
ashes,  plaster,  or  slaked  lime.  He  also  says  it  is  highly  improbable  tbat 
any  substance,  sprinkled  either  on  the  vines  or  on  the  ground,  will  ever 
accompany  to  the  table  a  vegetable  that  develops  under  ground ;  or,  in 
other  words,  that  the  arsenic  cannot  be  absorbed  by  the  plant  to  rendei 
the  root  in  any  degree  poisonous.  The  Canadian  Entomologist  also 
recommends  Paris  green,  mixed  with  flour,  ashes,  or  air-slaked  lime,  but 
states  that  flour  is  much  the  best  when  mixed  in  the  proportion  of  oue 
part  of  Paris  green,  by  weight,  to  ten  or  twelve  parts  of  flour,  dusted 
over  the  plants  when  the  dew  is  on  the  foliage,  from  an  ordinary  flour- 
dredge.  Threepounds  of  Paris  greentothirtyor  thirty-six  iH)ands  Of  flour 
is  sufficient  for  an  acre  of  potatoes.  It  also  states  that  it  is  not  danger- 
ous if  carefully  used. 

Several  substitutes  for  Paris  green  are  also  mentioned,  among  tbem 
arsenic  itself,  (arsenious.acid,)  which  may  be  used  in  the  proportion  of 
one  ounce  to  a  pound  of  flour,  but  it  should  be  colored  black  with  char- 
coal or  some  other  coloring  matter,  to  lessen  risk  of  accident  from  use. 
Powdered  cobalt,  or  fly  poison,  was  also  tested,  but  it  is  a  much  dearer 
remedy.  Bluestone  (sulphate  of  copper)  solution  injured  neither  bugs 
nor  plant.  Bichromate  of  potash,  dissolved  in  water,  Mled  insects  and 
plants.  Powdered  hellebore  had  a  perceptible  effcCT.  Carbolate  of 
lime  varies  much  in  composition  and  character;  some  of  it  was 
partially  successful  with  the  larvas,  but  doubtful  with  the  perfect  insect 
Ashes  and  air-s)aked  lime,  gave  no  perceptible  results. 

In  summing  up  all  the  evidence  on  the  subject  of  remedies,  it  appears 
that  hand-picking,  especially  very  early  in  the  season,  when  the  insects 
flrst  appear,  and  before  they  have  had  time  to  lay  their  eggs,  is 
highly  advantageous,  and  that  the  use  of  Paris  green  is  recomm^ded 
by  the  best  authorities ;  but  that,  when  using  this  dangerous  poison^ 
the  greatest  care  should  be  taken  when  dusting  the  plants  that  none  of 
it  is  carried  by*the  wind  on  the  person  of  the  operator,  or  on  any 
neighbor's  fruit,  vegetables,  or'  forage  crops,  and  that  it  should  be 
mixed  with  at  least  ten  to  twelve  parts  of  flour,  plaster,  or  some  other 
material,  and  tbat  an  overdose  is  apt  to  kill  the  plants,  besides  leaving 
a  residuum  in  the  soil  which  may  prove  injurious  to  the  crops. 

Dr.  E.  Foster,  of  Louisville,  Mississippi,  sent  a  number  of  insects  to 

|jie  Department  for  identification,  which  he  stated  were  very  ii\jurious 

Fig.  8  ^  ^^^  egg-plants.    These,  on  examination,  proved  to  be 

the  margined  blister-fly,  JEpicauta  marginata^  (dneria  of 

Leconte,)  (Fig.  8.)  This  fact  is  merely  mentioned  hera  as 

the  insect  generally  feeds  on  the  butter-cup,  potato,  oc., 

and  has  not  hitherto  been  mentioned  as  injuring  the 

egg-plant  J  it  is  very  likely,  however,  as  the  egg-plant 

and  potato  arc  related,  and  both  of  these  plants  belong 

to  the  family  of  the  Solanacew. 

Another  corresi)ondent  writes  that  after  the  frost 

ba4  killed  the  vines,  he  observed  number^  of  tlje^.s^^rip,^  cacum- 
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berbeetle,  Diabrotica  vittata^  (Pig.  0,)  gathered  together  on  the  fimit 
of  the  poQipkin  apd  squash  which  remained  on  the  ground,  and  Fig.  9. 
hesaggests  that  if  they  do  so  every  fall  it  would  be  a  good  plan  >^^ 
to  leave  them  a  few  soft  pumpkins,  and  then  go  around  every  day  ^jffjt^ 
and  kill  the  insects  gathered  upon  them,  and  thus  lessen  their  num-  >^Vl^ 
bers  for  the  next  spring.  This  plan  might  also  be  used  to  advantage  witb 
the  common  squash-bug,  {Oonocerus  tristia  of  De  Oteev.)  It  is  at  least 
worthy  of  trial. 

1^0  new  remedies  have  been  suggested  for  the  destruction  of  the  plum- 
curculio,  but  many  of  our  correspondents  speak  highly  of  having  plum- 
orchards  fenced  in  and  made  a  pasture  for  hogs,  taking  care,  however, 
that  the  plum-trees  shall  be  protected  by  stakes  from  injuries  caused  by 
the  swine  rubbing  against  the  trunks.  The  so-called  '^  Bansom  remedy," 
laying  chips  or  pieces  of  bark  close  around  the  tree  early  in  the  season, 
when  the  curcuUo  first  issues  from  the  ground,  under  which  they  seek 
shelter  during  cold  nights,  and  from  whence  they  can  readily  be  taken 
early  the  next  morning  and  killed,  would  no  doubt  serve  to  diminish 
Mi  numbers  early  in  the  spring;  but  we  shall  have  to  rely  on  shaking 
the  trees  into  a  curculio-catcher,  or  the  hog-pasture  system  later  in  the 
gammer,  or  at  least  until  the  two  parasitic  four- winged  ichneumon  flies 
{Sigalphus  curculianis  of  Fitch,  and  Pomon  eomtracheli  of  Eiley)have 
mnltiplied  to  such  an  extent  as  to  be  really  of  much  utility. 

A  letter  written  in  June,  from  Mr.  Alexander  S.  Taylor,  of  Santa  Bar- 
bara, California,  givesavery  interesting  accountof  the  ravages  committed 
in  that  State  by  the  Pacific  migratory  locust  or  grasshopper,  which  he 
erroneously  supposed  to  be  merely  a  variety  of  Calaptentis  spretus^  (Uhler,) 
bat  which  has  been  decided  to  be  (Edipoda  atrox  of  Scudder,  (Fig.  10,)  by 
Bev.  Cyrus  Thomas,  who  has  made  this  family  his  especial  study.  Mr. 
Taylor  writes  that  "this  year 'the  insect  ap-  Fig.io. 

peared  simUlt^eously  in  the  Salinas^nd  in  San 
Joaqoin,  Los  Angeles,  Sacramento,  and  Santa 
Barbara  Connties,  in  May  and  June."  In  Mr. 
Scndder's  notes  on  the  Orthaptera  collected  by 
Hayden's  Geological  Survey  in  Nebraska,  we 
^d  the  species  mentioned  and  described,  and 
in  the  same  article  Mr.  Scudder  gives  quotations  ^- 
from  Mr.  Taylor  in  the  Smithsonian  Beport  fgr 
1858,  and  from  the  California  Farmer,  of  Jan- 
uary 15,  the. same  year,  from  which  it  appears 
that  the  insect  was  exceedingly  numerous  and  destructive  before  the 
present  season.  In  July,  1865,  the  Sacramento  Union  stated  that  for 
ibout  three  hours  in  the  middle  of  the  day  the  air,  at  an  elevation  of 
ibont  two  hundred  feet,  was  literally  thick  with  them,  and  great  numbers 
^«11  in  the  streets,  absolutely  taking  the  city  by  storm ;  they  then 
commenced  their  wholesale  destruction  of  everything  green  in  the 
QQghborhood,  their  flight  en  masse  resembled  a  thick  snow-storm,  and 
^eir  depredations  the  sweep  of  a  scythe.  In  the  year  1855,  in  the 
^orth  Sacramento  Mountains,  they  are  said  to  have  been  "  as  thick  in^ 
the  heavens  as  flakes  of  snow  in  a  wintry  storm,"  and  in  the  Sacra- 
jnento  Valley, "  whole  orchards,  gardens,  and  vineyards  were  consumed 
jy  them;  entire  fields  of  young  grain,  of  crops,  and  vegetables,  were 
<^ten  up  within  the  space  of  a  single  day,  leaving  the  ground  like  a 
^ted,  blackened  desert,  and  in  some  parts  of  the  valley,  they  annoyed 
the  passengers  and  hoises  of  the  public  stages  to  such^an  extent  as  to 
^^*Qse  the  greatest  inconvenience,  and  appear,  iu  some  cases,  to  have 
positively  endangered  human  life.'' 
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A  gentleman  residing  in  Oolasa  Oonnty,  in  the  Sacramento  Valley,  in 
the  summer  of  1855,  informed  Mr.  Taylor  ^'that  these  insects  appeared 
to  rise  out  of  the  eastern  boundary  of  the  valley,  where  it  is  hot,  dry, 
and  sandy,  and  that  on  some  days  they  filled  the  air  so  as  to  obscure  the 
sun;  they  consumed  all  garden  vegetables,  the  leaves  and  bark  of  the 
lelder-tree,  and  the  young  leaves  and  bark  of  the  small  branches  of  cot^ 
tonwood,  willow,  and  even  the  soft  green  parts  of  the  tules  or  bulrushes 
in  Stony  Creek.  In  Colusa  County  their  dead  bodies  were  seen,  at  one 
time,  completely  covering  the  surface  of  the  water  for  miles  in  extent 
In  some  parts  of  the  valley  they  ate  through  gauze  and  textile  coverings 
of  all  kinds,  which  had  been  used  to  shield  animals  and  plants  from 
their  attacks." 

From  Mr.  Taylor's  account  in  the  Smithsonian  Report  for  1858,  it  ap- 
pears that  there  are  at  least  three  species  of  grasshoppers  or  locusts 
in  California  and  Oregon  which  are  very  injurious  to  the  crops,  but  as 
there  are  no  names  or  accurate  descriptions  given^  it  is  extremely  pro- 
blematical which  of  them  it  is  that  does  the  most  injury.  At  the  same 
time  his  letters  were  written  to  the  Department,  however,  he  sent  two 
bottles  of  the  insect  figured  f  see  Fig.  10)  as  specimens  of  the  grasshopper 
he  wrote  about,  and  namea  them  the  Pacific  migratory  locust,  and  he 
says  it  is  undoubtedly  an  indigenous  species,  as  it  was  known  to  the 
early  colonists  and  missionaries  as  far  back  as  1730. 

This  grasshopper,  or  locust,  is  a  little  over  an  inch  in  length;  is  of  a 
pale  brownish-yellow  color,  with  several  small,  roundish,  brown  spots, 
and  a  large  brownish  mark  on  the  upper  wings,  and  a  dark  fuscous  spot 
behind  the  eye.  It  bears  a  very  strong  resemblance  to  (Edipoda  pellth 
eida  (Scudd.)  of  New  England.  Indeed,  bad  these  locusts  not  come  from 
California  direct,  and  from  good  authority,  they  might  readily  have  been 
mistaken  for  the  last-named  insect.  It  does  not  appear  that  any  steps 
have  yet  been  taken  to  destroy  thtse  insects  in  California,  but  the  same 
remedies  used  for  destroying  the  Caloptenus  spretusy  (Uhler,)  or  hateftil 
grasshopper,  might  be  adopted.  It  is  of  great  importance  to  find  oat 
where  they  hve  when  young  and  in  the  wingless  state,  as  it  is  at  this 
time— or  when  in  the  egg,  just  below  the  surface  of  the  earth — that  they 
may  be  destroyed  most  readily. 

There  are  three  grasshoppers  or  locusts  very  similar  in  size  and  form, 


Fig.  12. 


now  known  greatly  to  injure  the  crops  m  the 
United  States,  and  we  give  figures  of  them  all 
in  order  that  our  readers  may  be  able  to  recog- 
nize them.  First  is  the  Caloptenus  spretus, 
XJhler,  (Fig.  11,)  or  western  species,  (Agric. 
Eep.  1870,  p.  76,)  p.    ^^ 

commonly  known  - 

^|>  as  the  hateful 
grasshopper,  and 
found  in  the 
"^  States  west  of  tie 
Mississippi,  and  in  the  Rocky  Mountains, 
in  immense  swarms,  and  which  is  distin- 
guished by  its  length  of  wing  from  the 
second,  or  common  eastern  species,  Calop- 
tenus femur-rubrumy  Har.,  ^Fig.  12:)  the 
red-legged  grasshopper,  which  has  snorter 
wings,  but  othvwise  is  almost  identically 
the  same  aa  the  above;  and  lastly,  (Edipoda  atroxy  (Scudd.,)  the  Pacific 
species,  (Fig.  10,)  mentioned  above.  r  i 
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In  common  with  the  grasshoppers  which  are  so  nnmerous  and  de- 
structive in  the  Western  States,  there  is  another  orthopterous  insect 
which  swarms  in  nntold  numbers  in  Soathern  Idaho  and  Utah,  and  is 
too^  by  the  common  name  of  "  crickef  This  is  the  Anabrus  simplex 
of  Haldeinann,  (Fig.  13,)  and  is  mentioned  in  Stansbury's  Great  Salt  Lake 
Expedition.  Eev.  Cyrus  Thomas,  who  has  studied  the  habits  of  this 
insect  in  Utah,  states  that  it  is  found  on  the  ground  in  immense  swarms, 
and  that  in  two  instances. he  has  seen  armies  of  them  at  least  two 
hundred  to  three  hundred  yards  in  width,  packed  closely  together. 

Fig.  13. 


moving  across  the  road,  apparently  in  search  of  water,  as  there  was  a 
creeka  short  distancein  the  direction  in  which  they  were  going.  The  vege- 
tation of  the  neighborhood  was  coarse  grass,  but  Mr.  Thomas  states  that 
be  conld  not  say  positively  as  to  their  eating  it  or  damaging  the  vegeta- 
tion to  any  considerable  extent,  although  itis  highly  probable  that  they  do, 
as  they  appear  to  be  almost  omnivorous,  collecting  in  great  numbers  on 
the  dung  dropped  by  horses,  and  feeding  upon  it.  In  several  instances 
they  were  observed  catching  and  eating  the  Cicadas^  which  were  also  in 
immense  numbers  on  the  bushes.  The  eggs  are  laid  in  the  open  plains, 
and  in  the  act  of  deposition  the  ovipositor  of  the  female  is  placed  in  an 
almost  perpendicular  position,  being  inserted  into  the  earth  nearly  its 
^hole  length. 

Mr.  James  McKnight,  who- lives  in  Salt  Lake  City,  states  that 
when  the  Mormons  first  emigrated  to  Utah  this  cricket  appeared  in 
immense  swarms,  destroying  their  whole  crops  of  wheat,  &c.,  and  that 
tlie  second  year  they  also  appeared,  but  providentially,  or  miracu- 
My,  as  it  was  deemed  by  the  Mormons,  vast  flocks  or  white  gulls 
fc^ddenly  appeared  and  destroyed  the  crickets  to  such  an  extent  as 
to  almost  eradicate  them  for  the  time  being,  thus  saving  the  remain- 
teof  the  crop,  upon  which  alone  the  half-starved  Mormons  had  to  rely 
fefood  for  the  next  season.  Since  that  time  these  birds  are  held  almost 
saered  in  Utah.'  This  so-called  cricket,  Anabrtcs  simplex,  can  readily  be 
distinguished  from  another  brown  cricket-like  insect,  which  also  inhabits 
Ctah,  Udeopsylla  robtista.  which  differs  from  the  first-mentioned  by  being 
of  a  mahogany  color,  ana  by  having  sharp  spines  on  the  under  side  of 
the  posteiior  thighs.  It  is  never  so  numerous,  but  being  found  in  the 
same  section  of  country  these  different  insects  have  been  frequently 
confounded  by  the  common  people.  These  *'  crickets"  are  eaten  by  the 
native  Indians,  generally  roasted  and  pounded  into  a  coarse-grained 
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meal,  a  sample  of  which,  from  Gamp  Harney,  Oregon,  is  on  exhibition 
in  the  museum  of  the  Department,  know  as  ^*  prdverized  crickets," 
among  which  the  heads  and  legs  of  Anabrus  simplex  are  very  abundant. 

In  an  agricultural  journal  a  notice  appears  that  **  a  machine  has  been 
invented  at  Salt  Lake  City  to  kill  grasshopers,  the  great  pest  of  that 
region,  and  consists  of  a  frame  drawn  by  two  horses,  having  an  apron 
projecting  forward  close  to  the  ground  to  scrape  up  the  locusts,  with  a 
hood  above  it,  forming  a  box,  open  in  front.  At  the  rear  of  the  machine 
is  a  pair  of  roUers  geared  together,  the  upper  one  driven  by  the  carrying- 
wheels,  oi  which  it  forms  the  axle.  Whatever  finds  its  way  into  the 
front  of  the  machine  is  passed  between  these  rollers  and  effectually 
destroyed."  Such  a  machine  might  be  of  utility  where  the  injury  done 
by  grasshoppers  would  warrant  the  expenditure  necessary  to  make  it, 
but  in  order  to  be  of  much  use,  it  should  be  constructed  so  that  the 
insects  once  swept  into  the  mouth  of  the  machine  could  not  escape 
again.'  This  might  be  accomplished  by  making  the  opening  in  front  of 
double  cloth,  the  inner  net  or  bag  being  much  shallower  than  the  outer 
one,  and  ending  in  a  small  opening  into  the  main  bag  like  a  Ush-fyke. 
The  insects  should  then  be  forced  to  pass  between  the  rollers  by  means 
of  something  like  a  revolving  scraper,  or  they  would  be  very  apt  to  clog 
up  in  the  hinder  end  of  the  machine,  and  not  pass  between  the  rollers 
at  all.  For  the  flying  grasshoppers,  such  as  Caloptenus  spretua^  dx^., 
mentioned  before,  it  might  be  advisable  to  use  the  machine  when  tliey 
are  yet  in  the  larva  or  pupa  state,  and  before  they  acquire  wings,  by 
means  of  which  they  would  be  able  to  escape  being  swept  into  the 
mouth  of  the  machine. 

Two  full-grown  specimens,  male  and  female,  of  a  very  singular  and 
apparently  new  orthopterous  insect,  somewhat  resembling  the  Cono- 
oephcUus  eimger^  or  conical  headed  sword-bearer,  of  Harris,  (figured  on 
page  164,  1862  edition,)  and  named  by  Eev.  Cyrus  Thomas,  Copto- 
phora  mucronata^  (Fig;  14,)  were  taken  alive  in  the  green-house  of  the 

Fig.  14. 


Department  of  Agriculture,  in  August  and  September,  by  Mr.  J,  H. 
Brummel.  A  short  time  previous  two  half-grown  larvae  were  found,  bat 
died  soon  after  being  captured;  and  the  remains  of  a-fifth  full-grown 
imago  were  found,  when  cleaning  out  the  flower-xK>ts  in  the  winter. 
These  insects  had  iigured  the  leaves  of  the  coffee-plants,  rose-apples,  and 
bananas  in  the /green-house,  much  in  the  same  manner  as  is  done  by 
our  native  katydids,  by  eating  holes  in  the  leaves  and  by  gnawing  away 
the  edges.  Their  jaws  were  remarkably  strong  and  sharp,  and  wheu 
incautiously  handled  these  insects  bit  so  severely  aa  to  draw  blood. 
The  male  insect  was  about  1.75  inch  in  length  from  the  tip  of  the  cone 
or  horn  on  its  forehead  to  the  end  of  its  wing-covers  when  closed.  The 
female  measured  3.05  inches  to  the  end  of  the  ovipositor,  which  itself 
was  at  least  1.25  in  length.    The  general  color  of  both  male  and  female 
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was  a  hght  x>ea*gr6eii9  and  the  wings  were  delicately  veined  with  dis-. 
tinct  nerves  resembling  the  venation  of  some  leaves.  A  very  marked 
featare  in  this  insect,  when  alive,  is  that  the  labrum  and  dypens  are 
Inigfat  yellow,  contrasting  strongly  with  the  jet  black  of  the  mandibles, 
vhich,  together  with  the  cone  or  horn  on  the  top  of  its  head,  gives  it 
a  rery  remarkable  appearance.  This  cone  or  horn,  which  is  placed  ob- 
b'qaely  upward  on  the  top  of  its  forehead,  forming  a  line  with  the  face, 
is  yellow  beneath,  black  at  the  tip,  and  ends  in  an  acute  point,  which 
is  somewhat  bent  downward  at  its  summit.  No  insect  resembling  it 
baring  hitherto  been  found  in  this  neighborhood,  there  is  but  little 
doubt  but  that  it  has  lately  been  imported  with  or  on  some  foreign 
plants  sent  from  South  America  or  the  West  Indies,  and  as  many  exotic 
plaots  were  sent  by  Mrs.  Mechling  from  Balize,  British  Honduras,  it  is 
most  probable  that  this  grasshopper  came  in  the  egg  state  on  some  of  the 
plants  from  that  locality,  and  was  hatched  out  last  summer  in  the  green- 
house. This  fact  alone  admonishes  us  how  careful  we  should  be  when  im- 
porting new  and  valuable  plants  from  abroad,  for  if  a  large  insect,  nearly 
two  inches  in  length  and  fully  the  size  of  a  katydid,  can  be  so  easily  intro- 
duced, how  much  more  readily  the  small  and  inconspicuous  noxious  in- 
sects hidden  under  the  bark  would  be  likely  to  escape  notice  until  they 
bad  perpetuated  their  species  so  as  to  become  partially  naturalized  and 
injurious  to  our  plants.  There  is  no  danger,  however,  that  this  grass- 
hopper will  spread,  as  it  is  apparently  very  tender  and  accustomed  to  a 
tropical  climate,  and  most  probably  would  not  withstand  the  rigor  of  our 
\dnters  in  the  open  air,  and  as  all  were  killed,  or  caught  as  soon  as  seen 
in  the  green-house,  there  are  probably  none  left  to  perpetuate  their  race. 
Mr.  Thomas  has  described  this  insect  under  the  name  of  Copiophara 
mucronataj  in  the  Canadian  Entomologist  for  Januaiy,  1872,  and  gives 
it  as  bis  opinion  that  it  approaches  nearer  C  comutaj  found  at  Para, 
South  America,  or  C  gradlis  at  Napo  or  Maranon,  than  any  other 
species  of  which  he  has  knowledge. 

In  connection  with  the  subjex^t  of  introducing  new  enemies  to  plants 
aod  vegetation  in  general  from  abroad,  it  may  be  advisable  to  mention 
that  at  the  present  time  a  very  large  and  apparently  new  species  of 
earth-worm,  thought  to  have  been  first  introduced  in  the  earth  in  which 
some  Japanese  plants  were  imported  in  the  expedition  under  Commo- 
dore Perry,  has  increased  and  multiplied  in  the  hot-houses  so  much  as 
to  have  become  a  veritable  nuisance.    This  worm  is  probably  the  same 
mentioDed  in  the  English  Gardener's  Chronicle  of  April  24,  1869,  by  D. 
T.Fish,  F.  B.  H.  S.,  under  the  name  of  the  eel- worm;  its  habits  and 
appearance  being  almost  identical  with  that  in  the  hot-houses  of  the 
Department  of  Agriculture.  Mr.  Fish,  after  stating  that  it  is  very  in- 
jurious to  plants  in  pots,  and  had  been  known  for  twenty  years,  says 
ftat  it  is  ^^  probably  a  tropical  relation  of  the  common  earth-worm,  as 
it  cannot  live  out  of  doors  in  the  climate  of  England,  and  scarcely  sub- 
asts  in  a  green-house,  but  revels  in  the  temperature  of  a  plant-stove  or 
orthideous  house;  it  differs  from  thecommon  worm  in  its  mode  of  lo- 
oomotion  and  in  several  of  its  habits.    It  comes  out  at  night  on  walls, 
stone  floors,  &c.,  and  is  as  quick  as  an  adder  or  serpent  in  its  move- 
meats  when  disturbed ;  it  seems  impossible  to  eradicate  it,  and  it  ap- 
pears to  breed  with  extraordinary  rapidity,  and  is  endowed  with  great 
mnscolar  power,  so  much  so  that  it  is  somewhat  difficult  to  hold  a  large 
i^pecimen  between  the  finger  and  thumb.    Lime-water,  which  is  a  sov- 
Hjjn  remedy  against  our  common  earth-worm,  appears  to  have  little  in- 
fluence on  it,  and  the  only  effective  means  of  destruction  is  to  turn  out 
tin*  iK)!!  from  the  pot  and  catch  and  kill  the  intruder,  taking  care,  how- 
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ever,  not  to  knock  or  jar  the  plant,  as  this  worm,  instead  of  coming  to 
the  surface  on  being  disturbed,  like  the  common  worm,  will  instantly  re- 
cede to  the  center  of  the  ball  of  earth  and  remain  there  undisturbed.'^  In 
a  later  number  of  the  Gardener's  Chronicle  for  1871,  page  408,  Mr.  W. 
Baird  speaks  of  a  worm  under  the  name  of  Megascotex  (Perichceia) 
diffringensy  found  in  three  different  gardens  in  England  in  hot-stove 
houses,  which  is  probably  the  same  worm  as  the  *' eel-worm"  referred  to 
by  Mr.  Fish. 

Nothing  of  consequence  has  been  added  to  our  knowledge  of  the 
natural  history  of  the  white  cabbage  butter-fly,  {Pieria  rapasy  Linn.,) 


Fig.  15. 


Fig.  15,  mentioned  in  our  last  re- 
port, with  the  exception  that  Dr. 
Fitch  states  that  it  sheds  its  skin 
only  three  times,  and  he  doubtd 
whether  it  was  introduced  into 
Canada  in  the  eg^  state,  as  form- 
erly stated,  but  thinks  it  was  prob- 
ably imported  as  young  caterpil- 
lars, as  he  says  the  insect  does 
not  remain  in  the  iig^  state  long 
enough  to  remain  unhatched  at  the 
end  of  the  voyage.  He  recommends 
as  the  most  effectual  means  of  des- 
troying them  the  employment  of 
children  to  capture  the  butterflies  in  a  gauze  net  as  they  come  around 
the  cabbage  lot,  and  entrapping  the  pupae  under  boards  placed  pur- 
posely near  the  plants  and  elevated  two  or  three  inches  above  the  earth ; 
these  boards  should  be  examined  every  few  days  and  the  pupse  found 
made  up  underneath  can  readily  be  destroyed.  Dr.  Fitch  also  says  that 
notwithstanding  Mr.  Riley  states  that  white  hellebore  will  kill  these 
worms  if  8()rinkled  over  them,  he  has  tried  it,  and,  although  hellebore 
is  effectual  for  the  larvai  of  saw-flies  (such  as  the  gooseberry  or  currant 
worm)  the  larvaj  of  Lepidoptera  are  unaffected  by  it.  White  hellebore 
certainly  produces  purgation  when  the  worms  eat  it,  but  they  always 
recover;  so  it  is  concluded  that  capturing  the  butterflies,  searching  out 
their  eggs,larv8e,  aud  pupoe,  and  destroying  them  when  and  wherever 
found,  are  the  only  effectual  means  of  saving  the  cabbage  crop.  This 
injurious  insect  is  said  to  have  been  captured  in  Baltimore,  Maryland, 
last  autumn,  aud,  if  so,  proves  that  it  is  progressing  rapidly  to  the  south. 
There  are  two  or  more  parasitic  flies  which  serve  to  keep  this  pest  in 
check  in  Europe,  and  Dr.  Fitch  mentions  two  spiders,  Theridion  bras- 
sicw  and  hypophyllum^  which  live  under  the  leaves  and  feed  upon  the 
young  worms. 

Complaints  have  been  made  by  correspondents  in  New  York  and  New 

Jersey  of  the  injury  done  to  cabbage  in  the  autumn  by  the  attacks  of 

another  insect,  a  small  green  caterpillar,  that  eats  holes  in  the  outer 

leaves,  sometimes  riddling  them  like  a  sieve.    The  caterpillar  is  about 

Fig.  16.      0.35  of  an  inch  in  length,  cylindrical  in  form,  thickened  in 

the  middle,  and  of  a  green  color.    The  moth  produced  from  it 

was  named  Plutella  limbipenellu  by  Clemens,  (Fig.  16,)  and 

is  describedf  by  Dr.  Fitch,  in  the  New  York  State  Report  for 

^^^g^  1853,  page  874,  as  the  cabbage-moth,  Cerostoma  brassicella^  and 

^■H^^  is  clo^ly  allied  to  (if  not  synonymous  with)  Plutella  xylostellaj 

j<  r^    Linn.,  in    Europe,  and,  if  so,   is  another  imported  insect. 

A    ^      When  disturbed  this  caterpillar  drops  from  the  plant,  but 

suspends  itself  by  means  of  a  silken  thread.    There  are  at  least  two 
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broods  in  one  season  in  the  more  southern  States.      In  the  fall  of 

IS70  it  was  plentiful  in  parts  of  Maryland,  riddling  the  cabbages  very 

Bwioasly.    The  pupa  is  formed  in  a  beautifiilly-ooustructed  cocoon, 

TToven  of  silk-like  delicate  open  net- work  on  the  leaves,  and  remains  a 

papa  in  the  cocoon  only  a  few  days.    The  perfect  insect  is  a  small  moth, 

Tjth  the  uppor  wings  of  an  ash-gray  color,  frecldcd  on  the  disk  and 

apex  with  black  dots,  and  having  a  white  stripe  on  the  inner  margin. 

ITie  onder  wings  are  ash-gray.    Washing  or  syringing  the  plants  with 

wbale-oil    soap-suds  or   strong-  solutions  of  tobacco-water,  would  no 

doabt  beof  useif  a  disagreeable  flavor  was  not  given  to  the  cabbage,  which 

should  be  subjected  to  a  thorough  washing  before  using.    The  insect  is 

subject  to  the  attacks  of  a  minute  ichneumon  fly;  and  the  two  spiders, 

Tkeridion  brassiccs  and  hypophyllum^  mentioned  by  Dr.  Fitch  in  connec- 

tion  with  the  white-cabbage  butterfly,  will  ako,  no  doubt,  be  of  service 

in  destroying  the  small  caterpillars. 

A  caterpillar  injuring  the  folia|:e  of  the  Iflao  has  been  described  by 
Dr.  Fitch  under  the  name  of  the  hlac  measuring-worm.  The  moth  pro- 
daced  from  it  is  the  Priocycla  armataria  of  H.  Bchaefier.  The  larva, 
Thich  is  a  dark-brown  measuring-worm,  one  to  one  and  a  quarter  inches 
iD  length,  resembles  a  dry  twig,  and  has  three  bright-yellow  spots  on 
each  side  of  the  hind  part  of  its  body.  It  is  found  in  August  and  Sep- 
tember, and  feeds  on  the  lilac,  eating  only  by  night;  during  the  day  re- 
mains motionless,  hanging  head  downward  from  the  twigs.  It  feeds 
on  the  foliage  from  six  to  eight  weeks.  The  pupa  is  formed  in  an  open 
meshed  cocoon,  under  fallen  leaves  and  rubbish  on  the  ground,  and  the 
perfect  insect  appears  the  following  June,  and  deposits  its  eggs,  to  the 
number  of  about  seventy-flve^  glued  to  the  under  side  of  leaves.  The 
moth  has  scolloped  wings,  which  are  of  a  rusty-brown  color,  crossed  for- 
ward of  the  middle  by  an  oblique  brown  band,  and  by  two  blackish  lines 
boTond  the  middle. 

In  regard  to  the  cotton  caterpillar,  (Anoviis  xylina^)  there  have  been 
but  few  complaints  of  injuries  from  correspondeuts,  and  those  came 
principally  from  twelve  counties  ill  Missittsippi,  ten  counties  or  parishes 
in  Louisiana,  and  from  some  portions  of  Alabama,  Texas,  and  Arkansas. 
On  the  whole,  the  insect  Jippears  to  have  done  comparatively  little  havoc 
daring  the  summer  and  autumn  of  1871.  It  has  been  stated  in  some 
of  oar  exchanges  that  a  new  method  has  been  proposed  to  exterminate 
this  insect  in  a  wholesale  manner  by  running  a  machine  through  the 
rows  which  will  sprinkle  a  liquid  poison  over  the  foliage  of  the  cotton 
plants,  and  thus  destroy  all  the  worms.  Such  an  idea  appears  imprac- 
ticable, in  consequence  of  the  difficulty  there  would  be  in  running  a 
machine  of  any  size  through  the  rows  of  closely-planted  cotton,  par- 
ticularly if  the  plants  were  in  full  bearing  and  the  bolls  partially  open ; 
Usides  it  would  entail  great  expense  and  labor  on  the  planter  to  procure 
a  sufficient  quantity  of  poison  (and  even  of  water  in  dry  seasons)  to  thor- 
OD^bly  sprinkle  all  the  plants  on  a  plantation  of  only  fifty  acres  -,  and  we 
must  also  take  into  account  the  liability  of  this  poisonous  solution  being 
v^ashed  .oflF  by  the  first  heavy  rain.  Poisoning  the  caterpillars  may 
perhaps  answer,  but  only  on  a  very  small  scale,  and  when  they  first 
appear  in  very  small  patxihes  j  but  when  they  have  once  taken  possession 
of  the  field  in  various  places  it  is  almost  .impossible  to  eradicate  them 
without  cutting  down  the  infested  spots,  and  burning  up  or  passing 
heavy  rollers  over  the  trash.  The  planters  of  a  neighborhood  should 
club  together  and  send  their  hands  into  the  field  to  destroy  the  first 
crop  of  worms  or  insects  on  the  plantations  when  they  first  appear,  even 
if  the  whole  crop  has  to  be  -cut  .down,  and  burned,  and  thenp^^p^ 


84  AGBICULTURAL   REPOBT. 

owner  of  the  field  a  certain  sum*  assessed  on  those  whose  plantations 
have  been  saved,  and  where  the  crops  otherwise  wonld  have  been  utterly 
desctroyed  in  a  very  short  time,  or  as  soon  as  the  first  brood  of  moths 
had  made  their  appearance  and  deposited  their  eggs. 

Reports  of  injury  from  boll-wofm  (Heliothia  armigera)  have  been 
received  from  Florida,  Georgia,  Louisiana,  and  Ai-kansas,  but  thoy  do 
not  appear  to  have  caused  material  damage  to  the  crops. 

The  northern  army  or.  grass  worm  (Leucania  unipunctaj  Haw.,)  has 
only  appeared  in  very  limited  numbers;  in  no  case  have  we  heard 
of  their  occurring  in  such  vast  hordes  as  they  did  a  few  years  ago,  and, 
on  the  whole,  we  cannot  complain  of  much  injury  done  to  either  .cottou 
or  grass  during  the  first  season. 
The  chinch-bug,  {Rijparochramus  leucopterus^  Say,)  Fig.  17,  mentioned 
Fig.  17.  in  the  last  annual  report,  (1870,  p.  89,)  has  been  Tery  de- 

structive in  Iowa,  Kansas,  and  the  Northwestern  States. 
In  addition  to  the  remedies  recommended  last  year,  a 
correspondent  writes  that  after  trying  other  ways  to 
prevent  the  chinch-bug  from  going  through  his  com 
he  has  tried  salt,  and  tbund  it  effectually  stops  them. 
To  do  this,  he  takes  a  pail  of  water,  with  half  a  gallon 
of  salt  well  stiiTcd  into  it;  with  a  small  broom  or 
bunch  of  feathers  he  then  sprinkles  well  a  row  of  com  just  ahead  of 
the  bugs,  taking  care  that  the  ground  between  the  hills  is  weD  sprinkled 
with  the  brine,  and  he  adds  that  ^^  The  bugs  generally  commence  in  a 
corn-field  on  one  side  and  go  through  from  row  to  row  with  almost  2& 
much  precision  as  the  plow-man  plowing  the  corn.''  This  remedy  is  merely 
mentioned,  as,  should  the  chinch-bugs  appear  in  various  places  in  the 
field  at  once,  the  remedy  would  be  of  little  avail,  and  the  brine,  il  too 
strong,  would  also  undoubtedly  injure  the  plants. 

Letters  have  been  received  from  various  parts  of  the  South,  ranging 
from  North  Carolina  to  Texas,  complaining  of  the  destruction  caused 
Fig.  18.  to  cabbage  and  many  other  vegetables,  by  theHarlequin 
cabbage-bug,  Strachia  histrionyclui,  of  Halin,  (Agric  Eept 
1867,  p.  71.)  The  insect  is  mentioned  in  the  American 
Entomologist,  vol.  ii,  p.  80,  as  having  been  received  from 
Dr.  Lincecum,  of  Texas,  as  very  destructive  to  cabbage^ 
radishes,  mustard,  seed-turnips,  and  every  other  cruciform 
plant.    Its  natural  history  is  as  follows : 

The  eggs  are  deposited  on  end  in  two  rows,  cemented  together,  and 
generally  placed  on  the  under  side  of  the  leaf,  in  March.  The  larvs 
mature  in  twelve  to  fourteen  days  from  the  time  of  leaving  the  egg,  and 
feed  upon  the  juices  of  the  plant,  which  they  extract  by  means  of  their 
piercer  or  sncker,  and  the  punctinres  apparently  poison  the  leaf,  causing 
it  to  wither  away  from  the  wound.  There  are  two  broods  in  the  season, 
and  the  insect  passes  the  winter  in  the  perfect  state.  Should  they  mul- 
tiply so  as  to  become  a  nuisance,  as  they  hybernate  in  the  perfect  state^ 
concealed  beneath  bark,  under  brush-heape,  or  stones,  like  the  cotton 
red-bug,  it  would  be  well,  in  winter,  to  search'  for  them  in  such  situa- 
tions, and  in  spring  to  destroy  them  on  their  first  appearance  npon  the 
young  plants,  before  they  have  had  time  to  deposit  their  eggs,  and  to 
multiply  to  such  a  degree  as  to  render  their  extermination  impossible. 
Hr.  Uncecnm  states  that  these  insects  do  not  seem  liable  to  the  attacks 
of  other  insects,  and  that  birds  and  domestic  fowls  wiU  not  touch  them ; 
and  further,  gives  it  as  his  experience  that  there  is  no  other  way  to  get 
clear  of  them  but  to  pick  them  oflf  by  hand. 
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Communicatious  having  been  received  by  the  Department  concerning 
ine  natural  history  and  habits  of  the  grape-vine  hopper,  improperly  called 
the  vine-thrips,  a  very  small  insect  which  for  several  years  past  has  been 
extremely  injurious  to  the  foliage  of  the  cultivated  grape-vines  oy  punc- 
taring  the  leaves  and  sucking  out  the  sap,  it  may  be  well  to  give  a  short 
liistory  of  the  inseot,  from  the  egg  to  the  full-grown  imago,  and  the  vari- 
OQS  remedies  already  proposed  to  destroy  them. 

The  grape-vine  hopper,  JErythroneura  (Tettigonia)  mtis  (Fig.  19)  is  a 
Tery  small  insect,  about  0.13  inch  in  length,  of  a  pale  yellow  Kg.  19. 
cdiff,  with  two  blood-red  bands,  and  a  thi^  dusky  band  across 
tie  wing-covers.  It  is  supposed  by  most  entomologists  that  , 
these  msects  pass  the  winter  in  the  perfect  state,  hybemating  I  ^ 
under  bark,  dead  leaves,  and  rubbish ;  but  during  the  last  win- 
ter a  thorough  search  was  made  in  the  neighborhood  of  some 
grape-vines  which  had  been  very  much  injured  by  the  leaf-hoppers  the 
ptevioos  season,  and  no  mature  insects  cotdd  be  discovered,  either  under 
the  loose  bark  of  the  grape-vine,  the  supporting  posts,  or  under  the 
leates  and  loose  rubbish  near  the  vines.  It  therefore  appears  probable 
that  some  of  the  early  broods  may  be  produced  from  eggs  laid  by  the 
parent  insect  the  previous  autumn,  either  on  the  stem  of  the  vine  itself 
or  on  foliage.  The  first  perfect  grape-leaf  hopper  this  season  was  found 
in  April,  and  bad  probably  hybemated  on  the  stem  of  the  vine,  under, 
the  bark,  as  before  mentioned.  The  insects,  as  soon  as  hatched,  com- 
mence to  suck  the  sap  of  the  plant,  and  change  their  skin  several  times 
before  attaining  their  full  size;  and  these  cast-off  white  skins  may  be 
seen  in  the  autumn  in  multitudes,  adhering  to  the  under  si4e  of  the 
leaves,  each  of  them  with  a  slit  down  the  back,  through  which  the  per- 
fect insect  has  escaped. 

As  larvae,  or  when  very  young,  they  do  not  possess  any  wings,  and  it 
is  only  in  the  adult  state  that  the  perfect  wings  are  acquired.  The 
leaves  injured  by  these  insects  appear  at  first  flecked  and  spotted  with 
whitish  marks,  showing  where  the  sap  has  been  drawn  out  by  the  leaf- 
bopper.  They  then  assume  a  sickly  appearance,  and  if  the  insects  are 
^eiy  numerous  the  foliage  will  finally  turn  brown  and  fall  to  the  ground. 
Some  varieties  of  vines  suffer  more  from  this  pest  than  others,  and  the 
Clinton,  Delaware,  and  other  thin-leaved  grapes  are  said  to  suffer  the 
most  There  are  several  other  species  of  vine  hoppers 
beside  the  Urythr&neura,  mentioned  by  Harris,  which 
ifijuie  the  foliage  of  the  grape-vine,  and  we  have  found 
a  species  of  Typhlooyba^  (Fig.  20,)  as  destructive  in 
)Iaiyland  and  Virginia,  puncturing  the  leaves  and  suck- 
•s?  the  sap  m  a  similar  manner. 
The  remedies  already  proposed  for  the  destruction  of  these  insects  are 
^ging  the  vines  with  strong  tobacco-water  or  soap-suds.  A  very 
^fiak  mixture  of  carbolic  acid  and  water  has  also  been  recommended, 
^atwhen  made  too  strpng  the  leaves  are  apt  to  be  injured.  Dusting 
^  vines  with  lime,  wood-ashes,  lime  and  sulphur,  is  said  to  be  benefi- 
ts and  fumigation  with  strong  tobacco,  when  under  glass,  will  destroy 
Q^y  of  them.  Mr.  Saunders,  of  Canada,  states  that  a  lighted  torch 
earned  through  a  vineyard  at  night  will  destroy  multitudes,  as  they  fly 
^0  the  light  and  are  burnt.  This  should  be  repeated  several  times  at 
short  intervals.  He  also  says  that  constant  stirring  the  earth  in  the 
immediate  vicinity  of  the  vines  in  spring  and  autumn  will  probably 
operate  to  disturb  the  perfect  insect  and  eggs  by  exposing  them  to  the 
^t  As  lights  also  attract  these  insects  at  night,  if  a  lantern  were 
placed  immediately  over  a  pail  or  tub  nearly  filled  with  water,  on  the 
sutISek^  of  which  a  little  oil  had  been  poured,  whenevei;^  t)^!^«J^^e 
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were  disturbed  the  insects  would  immediately  fly  toward  the  light 
and  fall  into  the  vessel  below  and  perish  by  hundreds.  The  same  plan 
would  also  answer  if  lights  were  placed  before  or  on  boards  painted  with 
a  thick  sirup,  or  any  adhesive  substance  like  the  celebrated  fly-paper. 

In  connection  with  this  subject  of  the  miscalled  vine-thrips,  a  commu- 
nication has  been  received  from  Mr.  Daniel  Bonelli,  of  Saint  Thomas, 
Lincpln  County,  Nevada,  containing  an  account  of  some  observations 
made  by  himself  during  the  last  8e£on,  on  the  habits  of  the  grape-vine 
hoppers ;  and  as  there  appears  to  be  much  difiference  of  opinion  as  to 
whether  they  hybemate  in  the  egg  or  perfect  state,  his  letter  may  be  of 
interest  to  grape-growers  in  geaeraL  He  says :  ''  They  migrated  from 
the  vine  leaves,  soon  after  the  first  heavy  £rost  in  November,  to  the 
foliage  of  the  Osage-orange  hedge  inclosing  the  vineyard,  and  to  the  ad- 
jacent rows  of  Cottonwood,  yet  fresh  and  green.  They  subsisted  upon 
these  while  they  remained  green,  and  then  collected  under  the  fallen 
leaves ;  and  when,  in  December,  the  thermometer  descended  to  1(P 
Fahrenheit,  above  zero,  I  ran  water  along  the  hedge  to  freeze  them,  and 
they  became  somewhat  benumbed,  but,  even  though  frozen  into  the  ice, 
came  to  the  full  use  of  their  hopping  and  flying  faculties  immediately  on 
being  brought  near  flre-heat,  so  that  the  freezing-out  plan  was  proved 
to  be  futile.''  He  then  states  that,  after  using  sulphur  fumes,  &c.,  he 
drove  the  insects,  by  means  of  water,  into  the  shelter  of  raked-up  leaves, 
ahd  then  set  Are  to  the  windrow,  by  which  means  he  destroyed  a  great 
number;  and  adds  that,  by  aid  of  fire,  and  an  investing  of  every  inch 
of  sdil,  he  hopes  to  reduce  their  numbers ;  and  concludes  that  there  is« 
no  doubt  that  they  hybernate  (as  perfect  insects)  under  leaves  and  trash 
in  the  more  northern  regions,  and  advises  a  deep  and  thorough  spading 
under  of  all  such  leaves,  &c.  If  our  correspondent  has  not  mistaken  some 
other  leaf-hoppers  on  the  Osage-orange  and  cotton  wood  trees  for  the  true 
vine-hoppers,  this  communication  is  very  interesting,  as  showing  that 
at  least  some,  if  not  all,  of  these  hybemate  as  perfect  insects  under 
leaves  and  trash ;  and,  if  so,  a  thorough  spading  up  of  the  ground  in 
midwinter,  as  formerly  recommended,  would  destroy  immense  numbers. 
In  another  part  of  this  report  it  was  mentioned  that  the  common 
name  of  thrips  is  misapplied  when  used  to  designate  the  grape-leaf  hop- 
per, the  true  thrips  being  a  very  different  insect  and  belonging  to  an 
entirely  different  family.  The  true  thrips  (Fig.  21)  is  very 
Fig.  2h  minute  in  size,  and  has  a  lopg  and  slender  booy ;  the  wings  arc 
long,  narrow,  and  fringed  vntk  fine  hairs;  they  live  on  leaves, 
flowers,  buds,  and  also  infest  grape-leaves.  Almost  all  Euro- 
pean authorities  are  unanimous  in  saying  that  they  are  injuri- 
ous to  grains,  foliage,  &c.  Mr.  Walsh  states  that,  although 
hitherto  considered  as  vegetable-feeders,  they  are  generally, 
if  not  universally,  insectivorous,  and  feed  on  the  e^s  of  the  wheat- 
mid^e  and  other  insects.  Mr.  Kiley  also  states  that  a  species  of  thrips 
destroys  the  eggs  of  the  curculi'o.  Notwithstanding  these  proofs  ol 
the  "cannibal"  propensities  of  the  true  thrips,  we  are  also  convinced 
that  it  causes  injury  to  several  kinds  of  plants  by  draining  the  sap 
from  them;  as  some  grape-leaves,  infested  by  the  true  thrips,  and 
with  no  other  insect  on  them  whatever,  when  subjected  to  examin- 
ation under  a  powerful  microscope  were  found  to  have  the  sap  exuding 
in  minute  drops  or  globules  from  numerous  small  punctures  or  holes 
made  in  the  leaves,  and  which  had  evidently  been  made  by  the  thripsi 
as  some  of  these  insects  were  actually  employed  iu  boring  the  leaves  at 
the  time,  and  no  eggs  or  other  insects  could  be  discovered.  It  is 
true  the  thrips  may  possibly  destroy  the  eggs  of  the  vine-hopper,  and  of 
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fig.  23. 


Fig.  23. 


otter  insecte  also,  but  no^oubt  they  also  iiyore  foliage  by  draining 
them  of  sap.  This  fact  may  be  more  plainly  demonstrated  by  examin- 
ing the  plants  in  any  green-house  infested  with  the  true  thrips,  where 
there  are  no  vine-hoppers  whatever,  and  the  thripsinfested  plants  may 
readily  be  recognized  by  their  spotted  and  unhealthy  appearance.  Some 
of  the  same  remedies  already  proposed  for  the  destruction  of  the  vine- 
hoppers,  as  syringing  with  soap-suds,  &c.,  would  probably  also  answer, 
il  applied,  to  destroy  the  true  thrips. 

Since  the  last  article  which  appeared  in  the  Agri- 
(mltoral  Report  for  1870,  on  the  subject  of  the  grape- 
vine leaf-gall  louse,  Pemphygus  vitifolim  (Fig.  22)  of 
Fitch,  whiclf  forms  little  bladder  or  bag-like  galls 
on  some  of  our  native  vines,  and  the  grape-vine 
root-gall  louse.  Phylloxera  vastatrix  of  Plancheron, 
which  has  done  so  much  injury  to  the  vineyards  of 
France,  Mr.  Kiley,  State  entomologist  of  Missouri. 
has  been  to  France  and  made  these  insects  a  subject 
of  special  study,  and  now  feels  perfectly  convinced 
that  our  insect  is  exactly  the  same,  and  has  the  same 
habits  as  the  French  insect,  and  that  the  winged  speci- 
mens or  migratory  females,  bred  on  the  roots,  accord  also  with  the  spe- 
cimens brought  by  him  from  France;  he  also 
states  <<  that  the  gall-louse  of  the  leaf,  and  the 
root-inhabiting  t^es,  are  absolutely  undistin- 
goishable  from  those  hatched  in  the  leaf-galls, 
and  the  gravid  apterous  female  differs  in  no 
respect  from  the  mother  gall-louse.  There 
is,  however,  a  different  egg-producing  form 
(Fig.  23)  which,  as  it  moults,  becomes  tuber- 
cled  and  more  elongated  or  pear-shaped. 
Some  of  these  tubercled  individuals  remain 
withont  wings,  while  others  acquire'  wings." 
"The  insect  is  found  on  the  roots  in  all  stages 
daring  the  summer  months,  and  in  the  winter 
it  is  found  dormant  principally  in  the  larva  state 
and  no  eggs  are  to  be  seen,  but  in  the  spring,  when  the  sap  begins  to  circu- 
late, eggs  are  deposited  again,"  and  the  j^ounglice  produce  the  swellings 
observed  on  the  roots.  The  winged  lice  commence  to  emerge  from  the 
ground  as  early  as  July,  and  have  only  two  or  three  large  eggs  in  their 
bodies,  and  Mr.  Riley  suggests  that  "  her  whole  duty  in  life  is  to  con- 
«?» these  tipo  or  three  eggs  to  some  grape-^ine  or  bud^  and  the  Uce  hatching 
ttom  these  constitute  the  first  gall-producing  mothers"  that  form  excre- 
seenoes,  and  lay  from  fifty  to  hundreds  of  eggs. 

This  insect  sometimes  attacks  both  roots  and  leaves  at  the  same  time, 
te  Mr.  Eiley  says  that  the  roots  appear  to  be  less  infected  when  the 
kaf.galls  are  abundant ;  and  that  the  root-galls  may  be  very  plentiful 
when  no  galls  whatever  are  seen  upon  theleaves.  To  give  some  idea  of  the 
amount  of  damage  done  by  the  root-inhabiting  gall-louse  Phylloxera  vas- 
tatrix,  in  France,  it  is  stated  that  the  loss,  in  three  years,  amounted  to  no 
lesR  a  sum  than  25,000,000  francs  in  the  department  of  Vaucluse  alone. 
The  gall-inhabiting  type  was  described  in  this  country  in  1856,  bnt  the 
root-inhabiting  species  has  only  lately  been  found.  Some  vines  in  the 
lieighborhood  of  Washington  have  been  very  much  infested  with  the 
leaf-gall  insects,  and  in  the  grapery  attached  to  the  Department  the 
foliage  of  two  vines  especially,  the  Muscat  Hamburg  and  Grizzly  Fron- 
tignac,  were  completely  disfigured  by  the  galls;  but  as  yet  no  root-galls 
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have  been  discovered,  although  diligently  searched  ibr  by  several  persons 
who  were  especially  directed  when  and  how  to  look  for  them,  and  to 
report  to  the  Department;  specimens  of  diseased  roots  were,  however, 
sent  from  Ohio  with  the  root-gall  louse  on  them,  which  corresponds 
exactly  with  Mr.  Riley's  accurate  description. 

The  remedy  recommended  for  the  leaf-inhabiting  galMouse  is,  to 
destroy  all  the  leaves  with  the  least  symptoms  of  galls  on  them  as  soon 
as  observed,  when  and  wherever  seen,  and  when  the  root-gall  lice  have 
taken  possession  of  the  roots  they  can  be  destroyed  by  immersing  them 
in  hot  soap-suds  or  tobacco- water.  It  is  also  recommended  to  apply 
carbolic  acid,  added  to  water  at  the  rate  of  one-half  to  one  per  cent,  to 
the  roots  of  infected  vines,  by  pouring  it  into  holes  mad^  with  a  crow- 
bar in  the  earth  near  the  vine,  when  the  liquid  will  permeate  the  ground, 
and  the  insects  probably  be  destroyed.  Mr.  Biley  gives  a  list  of  some 
of  the  principal  cultivated  vines  affected  by  the  leaf*gall  and  those 
injured  by  the  root-louse,  from  which  the  following  information  may  be 
gained:  Tlie  leaf -galls  are  most  abundant  on  the  Clinton,  Othello,  (some- 
times,) Wild,  and  Taylor,  (sometimes.)  There  are  but  few  leaf  galls  on 
the  Othello,  (sometimes,)  Louisiana,  Alvey,Gynthiana,nerbemont,  Dela- 
ware, and  Greveling.  No  leaf-galls  on  Ounningham,  Isabella,  and  its 
seedlings,  Martha,  Hartford,  Concord,  Ives,  North  Carolina,  Maxataw- 
ney,  Catawba,  Diana,  and  Norton's  seedling.  Boot-lice  abundant  on 
Taylor,  (sometimes,)  Othello,  Cornucopia,  Cynthiana,  Delaware,  Ives, 
Maxatawney,  Greveling,  Oatawba,  and  Diana^and  root-lice  few  on  Louis- 
iana, Wild  vine,  Cunningham,  Herbemont,  Norton's  Virginia,  Isabella, 
Hartford,  Concord,  (almost  exempt,)  and  North  Carolina. 

An'  article  has  been  lately  published  in  many  of  the  papers  stating  that 
Colonel  Hardee,  of  Jacksonville,  Florida,  recommends  as  a  sovereign 
remedy  for  the  injuries  caused  by  insects,  to  kill  all  the  insects  them- 
selves by  concussion,  namely,  by  exploding  two  pounds  of  powder  in 
insect-infested  neighborhoods,  by  which  means  all  insects  in  reach  of 
the  concussion  of  air  produced  by  this  explosion  will  be  killed.  We 
cannot  recommend  this  plan,  as,  when  destroying  caterpillars  by  shoot- 
ing or  blowing  them  from  the  trees  with  a  charge  of  powder  discharged 
from  a  gnu,  we  never  saw  any  insects  injured  in  the  least  that  were  not 
in  a  nearly  direct  line  with  the  muzzle  of  the  gun ;  and  when  cannon 
were  fired  near  Washington  it  did  not  appear  to  have  any  efifect  what- 
ever upon  the  insects  in  the  neighborhood. 

In  the  green-house  of  the  Department  a  solution  of  carbolic  acid  has 
been  used  with  good  effect  in  destroying  insects,  at  the  rate  of  one  and  a 
half  to  two  drachms  of  commercial  carbolic  acid  to  one  gallon  of  water, 
applied  with  a  syringe.  Most  of  the  plants  appear  healthy  and  free 
from  AphideSj  although  it  is  found  to  be  almost  impossible  to  totally 
destroy  them  on  some  particular  plants,  except  by  repeated  washing 
with  whale-oil,  soap-suds,  or  with  strong  tobaeco- water  and  soap-suds. 

At  the  end  of  this  volume  will  be  found  a  list  of  articles  contributed 
to  the  museum  of  this  Department,  which  is  now  in  a  very  flourishing 
condition ;  and  it  may  not  be  out  of  place  here  to  remind  our  corre- 
spondents that  any  specimens  weighing  not  more  than  tioo  pounds  can 
be  sent  to  the  Department  for  the  museum  free  of  postage ;  and,  if  of 
any  value  whatever,  when  received  will  be  immediately  placed  in  its 
proper  division,  labeled,  and  duly  credited  to  the  donor. 

TOWNEND  GLOVER, 

EntoniologisU 

Hon.  Feedeeick  Watts, 

Commissioner. 
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Sir:  Within  the  past  year  the  work  of  the  laboratory  has  been  inter- 

rapted  by  several  changes  which  have  occarred  in  this  division  of  the 
Department.  In  the  month  of  July,  1871,  the  position  of  chemist  was 
left  yaeant  by  the  resignation  of  Dr.  Antisel}.  On  the  11th  of  January, 
1S72,  the  present  incambent  assumed  that  position. 

As  was  indicated  in  the  last  report  of  tins  division,  there  have  been 
collected  a  number  of  specimens  of  grain  grown  on  soils  of  different 
composition,  and  in  different  climates,  with  various  modes  of  culture. 
It  is  the  intention  to  determine  by  analysis  what  difference,  if  any,  Uiese 
seTcral  circumstances  have  made  in  the  composition  of  the  grain  pro- 
duced. This  is  an  important  investigation,  and  we  hope  the  coming 
season  will  afford  us  an  opportunity  of  prosecuting  it  to  completion; 
but  for  the  present  we  have  been  induced  to  suspend  this  work,  in  order 
to  answer  the  pressing  demand  for  a  thoroagh  examination  of  com- 
i&ereial  manures,  with  a  view  to  determine  their  value  to  the  farmer. 
The  man  who  buys  and  uses  manures,  to  maintain  or  increase  the  fer- 
tility of  the  soil  be  cultivates,  should  have  clear  and  well-defined  ideas 
of  what  substances  constitute  the  chief  value  of  the  compound  pur- 
chased. 

A  rapid  sketch  of  those  substances  which  contribute  most  to  the 
growth  of  crops,  will  not  be  an  inappropriate  introduction  to  the  study 
of  manures  in  their  analysis.  If  a  farmer  has  closely  watched  the 
iat)wth  of  his  crops,  he  will  hardly  be  at  a  loss  to  determine  what  ele- 
ment of  fertility  is  deficient,  provided  he  understands  the. part  each 
artiWe  of  plant-food  plays  in  the  process  of  vegetable  growth.  The 
agricnltare  of  this  country,  at  the  present  time,  depends  very  much  on 
the  confidence  which  the  farmers  have  in  the  liberal  use  of  manures, 
iQd  the  intelligent  exercise  of  this  confidence. 

Whatever  diminishes  the  faith  of  farmers  in  the  good  effects  of  ma- 
iinres  on  their  crops  tends,  ultimately,  to  diminish  production,  and  may 
therefore  be  regarded  as  a  public  calamity.  There  are  but  few  soils  so 
tivorably  situated  as  to  endure  constant  cropping  without  ultimate 
^aastion.  The  delta  of  the  Nile,  and  a  few  other  spots  similarly  situ- 
^  being  renovated  annually  by  sediment  from  inundation,  may  pro- 
^  saCcessive  crops  without  diminution  for  centuries;  but,  under 
^^dinary  circumstances,  even  with  the  most  careful  farming,  a  grain- 
^rting  country  will  demand  a  supply  of  substances  from  beyond  its 
^  sorface  in  order  to  maintain  its  fertility.    Farmers  do  not  always 

^Jsider  that  in  the  growth  of  a  crop  nothing  is  created.  The  tons  of 
'  ^,  and  straw,  and  stalk  which  their  fields  produce,  are  only  trans- 
actions of  materials  which  existed  in  other  forms,  either  in  the  air 
^if  earth.  It  is  true  that  the  great  bulk  of  both  straw  and  grain  is 
<i«rived  from  carbonic  acid  and  water — two  substances  of  winch  the 
Hn>ply  may  be  considered  inexhaustible;  but  other  substances,  though 
entering  into  the  crop  in  much  smaller  quantities,  are  yet  absolutely 
iadispcaisable.  An  acre  of  ground,  producing  twenty-live  bushels  of 
^heat  is  required  to  furnish  forty  pounds  of 'ammonia,  or  its  equivalent 
^some  other  available  form  of  nitrogen,  in  order  to  perfect  the  grain. 
We  make  no  account  of  the  straw,  for,  in  good  farming,  it  is  returned 
Ut  the  soil ;  but  the  grain  is  not  expected  to  be  returned  in  any  form. 
Prom  whence  is  the  soil  to  obtain,  the  ammonia  to  replace  that  sold  in 
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the  crop  t  Garef  al  experiments  in  Europe  prove  that  the  rain-fall  of  the 
BeasoD  supplies,  in  the  form  of  ammonia  and  nitrio  acid,  the  equivalent 
of  about  ten  pounds  per  acre  of  this  loss.  This  is  washed  out  of 
the  atmosphere  by  the  rain  as  it  descends  through  it. 

The  straw  of  the  last  crop  carefully  plowed  in  will  furnish,  perhaps, 
ten  pounds  more ;  the  remaining  twenty  pounds  must  be  in  the  soil,  or 
must  be  supplied  from  some  other  source.  It  may  be  furnished  by  stable- 
manure,  but  this  is  merely  taking  from  the  pasture  apd  meadow  lands 
to  supply  the  grain-fields,  for  animals  cannot  create  ammonia  any  more 
than  plants  can.  They  only  return,  in  their  excrement,  a  portion  of  that 
which  was  in  their  food.  The  vast  fireights  of  grain  and  meats^  which 
tax  our  means  of  transportation  to  theu*  utmost  capacity,  are  great 
streams  of  the  elements  of  fertility  flowing  from  our  fields  to  the  towns 
and  cities  of  this  continent,  and  to  the  marts  of  the  Old  World,  never  to 
return  again.  The  sewage  of  our  cities,  the  wastes  of  our  slaughter- 
houses, and  the  washings  from  our  gas-works  must  be  economized  in  the 
form  of  concentrated  manures  and  returned  to  our  fields  in  orUer  to  arrest 
the  alarming  deterioration  of  nearly  all  of  our  staple  crops.  Besides 
these  several  sources  of  ammouia  it  is  quite  certain  that  nitrogen  is 
made  available  for  plant-food  in  the  form  of  nitric  acid,  which  is  pro* 
duced  under  peculiar  circumstances  by  a  natural  process  not  well  un- 
derstood at  present.  It  has  long  been  known  that  the  earth  under  the 
floors  of  houses,  and  in  other  places  where  it  is  excluded  from  light  and 
ventilation,  soon  becomes  rich  in  the  nitrates  of  potash  and  lime,  if 
these  bases  exist  in  the  soil.  In  the  cavernous  regions  of  Kentucky  and 
Indiana  many  of  the  caves  abound  in  deposits  of  nitrate  of  lime.  In  the 
stagnant  air  and  entire  ab.scnce  of  light  are  found  conditions  favorable 
to  the  formation  of  nitric  acid,  which,  seizing  on  the  limestone  forming 
the  walls  and  roof  of  the  cavern,  covers  them  with  an  efltioresence  of 
beautiful,  needle-shaped  crystals  of  calcic  nitrate.  This,conatantlyac- 
cumulating,  soon  becomes  too  heavy  to  sustain  its  weight,  and  falls 
off,  to  be  directly  replaced  by  a  now  coat  of  crystals.  In  this  manner 
the  "saltpeter  earth,^'  as  it  is  called,  frequently  accumulates  to  the 
thickness  of  several  feet  on  the  floor  of  the  great  caverns  of  that  region. 
In  the  manufacture  of  fertilizers  this  saltpeter  earth  will  be  found  of 
great  value,  but  as  yet  it  has  attracted  no  attention.  In  a  scientific 
point  of  view  these  saltjieter  caves  are  of  great  interest.  No  more 
promising  field  of  research  presents  itself  to  the  student  who  would  leani 
the  mysterious  operations  in  the  laboratory  of  nature. 

In  many  parts  of  Peru,  Chili,  and  Bolivia  sodic  nitrate  forms  an  in* 
crustation  on  the  surface  of  the  ground.  It  is  collected  and  sold  under 
the  name  of  soda  saltpeter,  and  is  extensively  used  in  the  manufacture 
of  concentrated  manures.  Though  plants  generally  contain  but  a  small 
per  cent,  of  nitrogen,  yet  this  amount,  insignificant  as  it  appears,  is  a 
prime  condition  of  their  growth.  Plants  cannot  use  nitrogen  in  its  un- 
combined  form,  as  it  exists  in  the  atmosphere,  and  of  the  various  com- 
binations of  that  element  there  appears  to  be  but  two  in  which  it  is  avail- 
able as  food  for  plants.  These  are  the  union  of  nitrogen  with  oxygen^, 
forming  nitric  acid,  and  its  combination  with  hydrogen  in  the  form  ot 
ammonia.  The  first  is  generally  found  in  the  soil  in  combination  with 
potash,  soda,  or  lime,  forming  nitrates,  and  the  last  associated  with  some 
of  the  acids  in  the  form  of  ammoniacal  salts. 

Though  plants  certainly  do  appropriate  nitrogen  from  the  nitrates 
which  they  find  in  the  soil,  yet  it  is  a  curious  fact  that  all  the  proximate 
elements  containing  nitrogen,  as  they  are  found  in  plants,  appear  to  bo 
derivatives  from  ammonia.    This  has  )ed  many  chemists  to  the  coucla- 
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Am  that  ammonia  is  really  the  only  available  form  of  nitrogen  in  tlie  nu- 
triti(ffl  of  plants,  and  that  nitric  acid  is  converted  into  this  form  before  it  is 
appropriated  by  plants.  Waiving  all  theoretical  considerations  the 
practical  fact  is  that,  in  order  to  the  production  of  a  crop,  the  soil  must 
eootaio  either  nitrates  or  ammonia,  in  a  form  capable  of  being  dissolved 
is  rain-water,  and  if  this  available  nitrogen  is  not  found  in  the  soil  it 
mast  be  supplied  by  appropriate  manures.  Organic  substances  con- 
taining nitrogen  always  produce  ammonia  or  nitric  acid  in  their  decay, 
and,  therefore,  an  important  element  in  the  manunal  value  of  any  sub 
stance  is  the  amount  of  nitrogen  it  contains. 

Anotherelementofplant-food.no  less  important  than  nitrogen,  and 
even  more  difficult  to  obtain,  is  phosphoric  acid.  This  indispensable  ele« 
mentof  a  crop,  when  found  in  the  soil,  is  always  in  combination  with 
lime  or  some  other  base.  But  a  neutral  salt  of  phosphoric  acid  is  almost 
entirely  insoluble  in  water,  and  is,  to  that  extent,  unavailable  as  plant- 
&od.  Bones  are  familiar  examples  of  a  neutral  phosphate,  and  every 
one  has  observed  how  slowly  they  decompose  in  the  soil.  In  their  fresh 
itate  one  hundred  pounds  of  bones  consist  of  about  thirty  pounds  of 
animal  matter,  (gelatine  and  oil ;)  and  of  the  remaining  seventy  pounds, 
^%-dght  will  represent  the  phosphate  of  lime  in  its  neutral  or  insolu- 
ble form.  In  this  condition  phosphoric  acid  may  be  abundant  in  a  soil, 
and  yet  not  be  available  for  the  use  of  crops.  The  quantity  of  phos- 
phoric add  necessary  to  produce  a  crop  is  comparatively  small,  but  that 
amount  must  be  supplied  in  a  soluble  form,  or  the  crop  fails.  A  crop  of 
twenty -five  bushels  of  wheat,  taken  from  an  acre  of  ground,  will  carry 
off  fitleen  pounds  of  phosphoric  acid  in  the  grain  and  eleven  pounds  in 
the  straw.  When  successive  crops  have  exhausted  the  soluble  phos- 
phates in  a  soil  the  land  will  refuse  to  perfect  the  grain,  though  the 
early  growth  of  the  crop  may  be  in  fair  proportions.  But  if  the  phos- 
phates are  present  in  an  uasoluble  form  rest  will  temporarily  restore  the 
productive  power  of  the  soil  by  the  action  of  natural  agencies,  render- 
ing a  sufficient  supply  of  the  phosphates  soluble,  and,  consequently, 
available.  But  few  soils  have  a  large  supply  of  phosphates,  even  in  the 
inaolable  form :  and  if  grain  and  hay  and  live  stock  h^e  been  sold 
from  the  farm  ror  a  succession  of  years,  and  no  compensation  made  for 
the  phosphates  thus  removed,  there  comes  a  time,  sooner  or  later,  when 
this  element  of  fertility  will  be  exhausted,  and  the  soil  refuse  to  produce. 
The  only  exceptions  to  this  rule  will  be  found  in  those  soils  where  the 
Qderlying  rock  is  a  decomposing  limestone,  abounding  in  the  fossil  re- 
gains of  shell-flsh,  or  a  shell-marl,  rich  in  the  excrement  or  relics  of  ma- 
nac  animals.  A  good  example  of  the  first  of  these  exceptions  is  found 
in  the  blue-grass  region  of  Kentucky  and  in  the  fertile  hills  about  Cincin- 
a:ti,  where  the  soils  rest  on  the  highly  fossiliferous  limestones  of  the 
Tioiton  group.  Soils  formed  frpm  the  decomposition  of  these  rocks 
^  renew  their  stock  of  soluble  phosphates  by  rest  when  excessive 
axjpping  has  exhausted  it ;  but  soils  derived  from  rocks  containing  few 
''/rno  animal  remains,  if  robbed  of  this  indispensable  element  of  fertility, 
viD  require  that  it  be  funiished  from  some  other  source.  Rest  will  not 
restore  it.  The  most  direct,  and  as  yet  the  most  available,  source  of  this 
supply  is  fonnd  in  bones.  But  to  make  these  immediately  available  they 
must  be  reduced  to  a  powder,  the  finer  the  better.  But  if  it  is  desirable 
to  get  the  entire  efiect  of  bone-meal  at  once,  it  must  be  rendered  solubre 
in  water.  This  is  best  effected  by  the  action  of  sulphuric  acid,  which 
redaees  the  neutral  salt  to  the  form  of  an  acid  phosphate,  in  wbi(ai  form 
»t  ia  readUy  dissolved  in  rain-water.  It  may  not  be  amiss,  in  this  con- 
nection, to  remark  that  it  is  not  good  ecomony  to  use  sulphuric  jsx(Ad  in 
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sufficient  quantity  to  render  all  tbe  phosphoric  acid  soluble  that  is  con- 
tained in  the  bone-meal  used.  A  risk  of  losing  much  of  it  by  heavy 
rains  is  constantly  incurred  when  the  soil  holds -a  superabundance  of 
soluble  phosphate. 

If  bones  or  other  neutral  phosphates  be  reduced  to  a  state  of  fine 
powder,  either  by  grinding  or  by  the  operation  of  caustic  alkalies,  snch  as 
strong  wood-ashes,  &c.,  acting  on  the  animal  matter,  the  particles  thus 
presenting  an  extended  surface  will  be  slowly  acted  on  by  rain-water 
holding  carbonic  acid  in  solution,  and  a  sufficiency  will  be  thus  dissolved 
to  supply  the  ordinary  demands  of  a  crop,  if  a  liberal  quantity  of  bone- 
meal  has  been  used.  Treated  with  alkalies  in  this  form,  bone-dust  Ls 
not  so  active  a  fertilizer  as  when  ^cted  on  by  sulphuric  acid,  bat  tiie 
effect,  even  if  the  same  quantity  is  used,  is  continued  much  longer.' 

Phosphate  of  lime  is  found  as  a  mineral,  associated  with  crystalline 
rocks  and  mica  slate,  in  various  parts  of  the  world,  but  the  supplyin 
this  form  is  too  small  to  be  relied  on  for  agricultural  pur^ses.  The 
j^ecent  discovery  of  beds  composed  of  the  bones  and  exctement  of  marine 
animals,  associated  with  the  Uas  of  England  and  with  the  cretaceous  (?) 
formation  of  South  Carolina,  promises  to  open  a  new  source  for  suppl- 
ing phosphoric  acid,  which  will  be  more  available  than  bones  and  prac- 
tically inexhaustible.  These  phosphates,  however,  are  in  the  same  neu- 
tral form  as  bones,  and  will  require  a  similar  treatment  to  render  them 
available  as  manures.  It  may  be  well  to  remark  that  in  these  mineral 
phosphates  the  animal  matter  has  chiefly  disappeared,  and  therefore 
they  cannot  be  acted  on  by  alkalies  to  reduce  them  to  powder,  as  bones 
can.  Guano,  &om  the  islands  off  the  coast  of  Peru,  is  a  fruitful  source 
trom  which  has  been  supplied  a  vast  amount  of  phosphoric  acid  to  the 
« fields,  both  of  Europe  and  America;  but  the  demand  has  so  increased 
the  price  of  guano,  that  a  cheaper  source  of  supply  is  a  desideratum. 

Next  to  phosphoric  acid  the  most  important  element  of  fertility,  and 
that  most  difficult  to  maintain,  is  potash.  In  all  soils  this  is  originally 
derived  from  the  decomposition  of  crystalline  rocks.  Feldspar,  one  of 
the  constituents  of  these  rocks,  contains  potash  in  the  proportion  of 
sixteen  pounfts  in  every  one  hundred  pounds  of  the  mineral,  which  is 
equal  to  24  per  cent,  of  carbonate  of  potash.  But  this  is  locked  up  in  an 
insoluble  combination  with  silica,  from  which  it  is  slowly  liberated  by 
the  action  of  atmospheric  agencies.  This  decomposition  and  libera- 
tion of  potash  can  be  hastened  by  the  action  of  quick-lime.on  the  sill- 
cious  particles  in  the  soil. 

Formerly  our  dependence  for  potash,  to  supply  the  wastes  of  that  ele- 
ment in  the  soil,  was  almost  entirely  on  wood  ashes ,-  but,  lately,  a  new 
source  of  potash  supply  has  been  opened  by  the  discovery  of  inexhausti- 
ble beds  of  potassic  chloride,  at  Stassfurt,  in  Prussia.  At  present,  this . 
is  the  cheapest  source  from  which  th^  manufacture  of  commercial  ma- 
nures can  be  supplied  with  this  important  element  of  fertility.  When 
available  for  immediate  use,  potash  is  usually  found  in  the  soil  in  the 
form  of  a  carbonate,  which  is  very  soluble  in  water,  and  liable  to  be  lost 
by  the  effect  of  drenching  rains.  A  careful  attention  to  the  preservation 
and  use  of  all  tbe  wood  ashes  made  on  the  farm,  and  the  return  to  the 
soil  of  the  residuum  of  all  the  crops  produced,  will  usually  secure  a  sup- 
ply of  potash  equal  to  the  demand  of  ordinary  crops.  The  straw  of 
Wheat  contains  double  the  amount  of  potash  found  in  the  grain,  and  the 
stalks  of  a  corn-crop  have  four  times  as  much  potash  as  the  grain.  The 
habit,  so  common  on  the  western  prairies,  of  removing  the  entire  corn- 
crop  from  the  ground  where  it  grew,  and  leaving  the  wastes  of  the  fod- 
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darto  accumulate  in  feeding-lots,  will  soon  necessitate  the  purchase  of 
potttdi  to  compensate  for  this  waste. 

AU  fertilizers  do  not  act  directly  by  furnishing  from  their  own  composi- 
tioD  tbematerial  for  the  growth  of  plants.  An  important  class  of  manures 
operates  indirectly.  In  this  hst  lime  is  entitled  to  the  &:st  place  in  point 
of  importance.  Though  lime  is  present  in  almost  all  forms  of  vegetation, 
retitenters  into  the  composition  of  plants  in  such  small  quantities,  and  is 
itself  80  largely  distributed,  that  scarcely  any  soil  can  be  found  without 
sufficient  lime  to  supply  the  deniand  of  crops.  To  furnish  the  lime  neces- 
sary for  the  use  of  growing  crops  cannot,  therefore,  explain  the  marked 
effect  on  crops,,  which  is  often  observed  to  follow  the  use  of  lime.  The 
presence  of  quick-lime  has  a  tendency  to  hasten  the  decomposition  of  or- 
ganic matter  in  the  soil,  and  to  bring  the  mineral  elements  to  the  highest 
state  of  oxidation.  By  the  first  of  these  influences,  the  elements  of  plant- 
food  are  Hberated  in  full  supply  for  the  use  of  the  growing  crop ;  and  by 
the  EecouiUhe  mineral  matter  is  .made  more  soluble,  and  thus  rendered 
available.  But  it  must  be  constantly  remembered  that  the  use  of  lime 
greatly  increases  the  expenditure  of  plant-food,  both  organic  and  mineral ; 
and,  unless  the  soil  be  liberally  supplied  with  the  appropriate  manures,  it 
tUI^  in  process  of  time,  be  entirely  exhausted.  Lime  is  not  really  a  manure ; 
it  does  not  increase  the  stock  of  plant-food  on  hand,  but  only  hastens 
tlie  expenditure  of  that  material.  Land-plaster  (sulphate  of  lime)  is 
another  indirect  manure,  the  action  of  which  has  long  been  a  subject 
•'f  discussion  among  observing  farmers.  It  furnishes  sulphur  and 
lime,  both  of  w^hich  arc  needed  in  the  growth  of  crops  j  but  this  is 
certainly  not  the  chief  oflBco  of  plaster  as  a  fertilizer,  for  it  often 
proves  of  great  benefit  on  soils  where  both  of  these  substances  abound 
ill  an  available  form.  The  action  of  plaster  is  chiefly  chemical. 
Sulphuric  acid  (which,  in  combination  with  lime,  forms  plaster)  prefers 
ammonia  to  lime,  and  in  the  presence  of  that  substance  abandons  the 
•mo,  to  form  a  new  salt  with  ammonia.  One  of  the  great  difficulties 
3  manuring  land  is  to  retain  ammonia  for  a  full  supply  to  the  crop 
inring  the  summer.  It  is  a  gas,  lighter  than  air,  and  even  when 
:>inbined  with  carbonic  acid  (its  usual  form)  it  is  exceedingly  volatile. 
Carbon  iu  the  form  of  charcoal,  muck,  or  even  vegetable  mold,  will 
-i>>orb  ammonia  largely,  and  retain  it  with  a  good  degree  of  tenacity 
'^der  ordinary  circumstances.  On  soils  abounding  in  carbonaceous 
matter,  the  effect  of  plaster  is  scarcely  perceptible ;  but  where  this  is 
■arte, plaster  retains  the  ammonia  that  is  brought  to  the  soil  either  by 
rinwater  or  by  the  air,  converting  it  into  a  sulphate.  This  salt  is  entirely 
-volatile  at  ordinary  temperatures,  but  dissolves  readily  in  water,  thus 
[eventing  this  important  element  of  plant-food  in  a  most  economical 
^  available  form.  This  function  of  plaster  to  reduce  ammonia  to  a 
^  form  renders  it  an  important  ingredient  in  composting  manures, 
:^ded  the  compost-heap  is  not  exposed  to  drenching  rains. 
While  it  may  be  possible,  by  caieful  farming,  to  so  economize  the 
^^ulable  nitrogen  of  the  soil  as  to  maintain  a  supply  for  an  indefinite 
Period,  yet,  on  a  moment's  reflection,  it  must  be  evident  that  we  cannot, 
Cider  ordinary  circumstances,  export  grain  and  meat  from  year  to 
jear  without  ultimately  exhausting  the  mineral  elements  of  tJie  soil, 
•  r  at  least  the  phosphoric  acid  and  the  potassic  salts.  These  must  be 
^applied  from  sources  beyond  our  own  fields,  at  least  to  the  amount 
^ey  are  contained  in  the  produce  sold.  But  fortunately  these  con- 
stitute but  a  very  small  per  cent,  of  the  weight  of  the  products  carried 
^•21  The  fwrner  who  sells  one  hundred  bushels  of  wheat  carries  away 
fr^a  the  soil  which  produced  it  sixty  pounds  of  phosi>horic  acid  and 
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forty-eight  of  potash.  Now,  so  long  as  the  fields  which  produced  this 
wheat  can,  by  the  decomposition  of  the  mineral  matter  they  contain,  bring 
into  a  soluble  form  this  amount  of  each  of  these  minerals,  from  year  to 
year,  all  is  well  if  the  other  conditions  of  a  crop  are  in  full  supply.  But 
small  and  apparently  insignificant  as  this  proportion  of  these  substances 
seems,  yet,  if  they  are  not  supplied  in  an  avail^iblc  form,  the  crop  fails. 

!No  amount  of  organic  matter  destitute  of  phosphoric  acid  and  potash 
can  compensate  for  this  deficiency.  In  this  relation  the  commercial  ma- 
nures of  the  markets  are  to  the  farmer  of  the  very  first  importance. 
These,  however,  should  merely  supplement  the  products  of  the  compost- 
heap,  and  not  supersede  them.  On  the  farm,  nothing  can  justify  the 
neglect  or  waste  of  stable  and  barnyard  manure.  If  the  wastes  of  ma- 
nure on  the  farms  and  about  the  villages  of  the  country  were  corrected 
by  a  proper  economy,  the  necessity  of  using  any  large  amount  of  guano, 
superphosphate,  or  German  potash  might  be  postponed  for  years.  The 
exposure  of  the  manure-pile  or  compost-heap  to  the  drencliog  rains  of 
the  spring  months  wastes  the  soluble  salts  of  potash  and  ammonia,  as 
well  as  the  available  phosphates,  leaving  the  residue  with  little  of  value 
beyond  the  absorbent  power  of  the  carl>onaceous  matter.  It  would  be 
very  easy  to  double  the  value  of  domestic  manures  on  most  of  the  farms 
in  the  country,  by  covering  the  compost-heap  with  a  heavy  coat  of  swamp 
muck,  or  even  common  mold,  and  keeping  it  excluded  from  the  rains 
beyond  what  is  necessary  to  preserve  it  in  a  moist  condition.  There  is 
also  a  gi*eat  waste  on  many  farms  by  suflfering  wood  ashes  to  be  exposed 
to  heavy  rains,  which  wash  away  the  soluble  potash  and  render  the 
ashes  nearly  worthless. 

The  constantly  increasing  attention  which  the  subject  of  mannres  is 
commanding  is  among  the  most  hopeful  signs  tor  American  agricaltore. 
To  encourage  this  tendency  toward  a  more  careful  and  a  more  rational 
system  of  farming,  it  is  due  to  those  who  purchase  manufactured  manures 
that  they  bo  furnished  with  the  means  of  knowing  the  value  of  vh$i 
they  buy ;  and  it  is  equally  due  to  the  honest  manufacturer  that  he  be 
protected  from  the  infiuence  which  the  suspicion  of  fraud  in  commercLil 
manures  has  on  his  business.  Carrying  out  the  policy  of  this  Depart- 
ment, various  forms  of  concentrated  manures  have  been  purchased  as 
found  in  the  market,  and  the  work  of  a  careful  and  minute  analysis  of 
them  has  been  commenced,  the  result  of  which  will  be  published  for  the 
benefit  of  the  farming  community.  I  subjoin  the  first  installment  of  tbis 
work,  and  hope  to  be  able  to  continue  it  as  we  procure  other  specimens 
in  the  market.  Analyses  made  and  published  by  the  manufacturers 
themselves  are  valuable  only  so  far  as  the  manufacturer  is  honest  in  fur- 
nishing to  the  chemist  the  same  article  which  he  sells  in  the  market, 
and  the  chemist  is  competent  and  honest  in  liis  work.  It  is  proposed 
to  publish  only  the  analysis  of  such  articles  as  .ire  purchased  in  the  mar- 
ket by  a  reliable  and  disinterested  agent,  and  each  article  must  bear  the 
trade-mark  of  the  manufacturer.  By  this  means  purchasers  are  fnr- 
nished  with  a  reliable  standard  of  value ;  and  manufacturers  will  hare 
an  additional  incentive  to  furnish  manures  of  real  value. 

ANAX.YSIS  OF  COMMERCIAL  MAINTTEES. 

In  the  following  tables  of  analysis  it  is  the  chief  purpose  to  show  the 
amouut'of  available  nitrogen,  the  quantity  of  phosphoric  acid  iu  its  sev- 
eral conditions,  and  the  proportion  of  potassa.  The  first  of  these  we 
choose  to  represent  as  ammonia,  because  this  is  the  usual,  if  not  the 
only,  form  in  which  plants  appropriate  that  element. 
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Phosphoric  acid  exists  under  three  forms,  to  wit,  soluble,  insoluble, 
and  reverted.     The  last-uamed  form  is  often  overlooked,  and  classed  as 
insolnble.    When  phosphate  of  lime  has  been  acted  on  by  sulphm  ic  acid, 
so  as  to  reduce  the  phosphoric  acid  to  such  a  condition  that  it  will  dis- 
sc^ve  in  pure  water,  if  it  be  long  kept  in  contact  with  lime  or  other  bases, 
itpasses  into  a  state  in  which  pure  water  will  no  lonf^er  dissolve  it,  though 
in  this  condition  it  is  readily  soluble  in  water,  holding  oxalate  or  citrate 
of  ammonia  in  solution.    We  have  the  highest  authority  for  assuming 
that  Id  this  form  phosphoric  acid  is  practically  as  valuable  as  in  the  solu- 
ble form;  we  therefore  estimate  theip  together.    We  subjoin  a  table  of 
Takes  in  currency,  compiled  from  the  latest  and  most  reliable  authori- 
ties: 

Amaoaia,  per  pound ^  22 

FlMMphorio  acid,  Bolable  and  reverted,  per  pound 0  15 

iDsolable,  par  poand 0  05 

Foiaasay  (au^iihydrons  oxide  K.,  O.,)  per  pound 0  08 

NITEO-PHOSPHATE  OF  LEMCE. 

This  fertilizer  is  made  by  the  Lodi  Manufacturing  Company.  A  bar- 
rel of  the  nitre- phosphate  was  purchased  at  the  oflSce  of  the  company, 
Xa  66  Cortlandt  street,  New  Y  ork.  It  consisted  of  two  hundred  and  fifty 
poands,  a  sample  of  which  on  analysis  yielded : 

^4ter,  (determined  at  lOOo  C.) 3.765 

Orpanic  matter  capable  of  yielding  ammonia,  10. 20 ^ 50. 015 

Solntleand  reverted  phoephorio  acid 1.680 

Iswlabla pfaoephoric  acid 6.870 

Potassa 0.474 

Silica  and  other  inorganic  matter 37. 196 

100.000 

A  toa  (2,0CO  pounds)  contains : 

Ammonia,  actual  and  potential I 204       pounds. 

Solablo and  reverted  phosx)horic  acid * 33.6   pouDds. 

lasolable  phosphoric  acid 137.4    pounds. 

?oto«a 9. 48  pounds. 

Price  per  ton  at  Now  York,  $55. 

PHOSPHATIC  BLOOD  GUAIfO. 

[From  the  Manhattan  Manufacturing  and  Fertilizing  Company.] 

Of  this  compound  one  bag,  containing  one  hundred  and  forty-eight 
POQDds,  was  purchased  at  the  office  of  the  company,  No.  31  Broadway, 
5ew  York.    After  careful  mixing,  a  sample  gave — 

^fier,  (determined  at  lOOo  C.) 6.875 

(pphic  matter,  capable  of  yielding  ammonia,  11.74 44. 765 

^bleand  reverted  phosphoric  acid 3.248 

^lable  phosphoric  acid 6.629 

f^taasa 0.039 

'^i^ca  and  other  inorganic  matter 38.444 

100.000 

A  ton  contains^ 

Ammonia,  actual  and  potential 234. 80  pounds. 

bolubleand  reverted  phosphoric  acid 64.96  pounds. 

uisolable  phosphoric  acid 132.58  pounds. 

^«to«i» 78  pounds. 

I^rico  per  ton  at  Now  York,  $50. 
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BAUGH'S  RAW-BONB  STJPBEPHOSPHAXE  OP  LpfflB. 

[Manufactared  by  Baugh  &  Son ;  bought  of  John  Ralston,  agent,  190  Front  street 

New  York.] 

The  superphosphate  was  well  packed  in  a  box  containing  fifty  poundSj 
and  was  in  good  condition  when  opened.    The  analysis  gave— 

Waterj.(determinedatlOO°C.)* 1.370 

Organic  matter,  capable  of  forming  ammonia,  1.36 30.  :^S 

Sombleand  reverted  phosphoric  acid .  7.415 

Inaolnble  phosphoric  acid , 7.475 

Potasea 0.404 

Silica  and  other  inorganic  matter 52.941 

100.000 

Atoncoutaini^— . 

Ammonia,  actual  and  potential 27. 20  pounds 

Soluble  and  reverted  phosphoric  acid 148.30  poaD(k 

Insoluble  phosphoric  acid 149.50  pounds. 

Potassa 8.63poaDds. 

Price  per  ton  at  New  York,  $50. 

COTTON-BALE  BRAND  SUPERPHOSPHATE. 

[Manufactured  by  John  Ralston,  New  York,  and  bought  of  the  manufactiu:er,at  190 

Front  street.  New  York.] 

The  snperphosphate  was  contained  in  a  bag  said  to  weigh  two  linn- 
dred  pounds ;  actual  weight,  one  hundred  and  ninety-six  pounds.  The 
analysis  gave — 

Water,  (determined  at  100^  C.) 1.370 

Organic  matter,  capable  of  yielding  ammonia,  4.08 27.310 

Soluble  and  reverted  phosphoric  acid fi.SW 

Insoluble  phosx^horio  acid «.  6.16B 

Potassa -' 0.4sl 

Silica  and  other  inorganic  matter 56.957 

100.000 

A  ton  contains — 

Ammonia,  actual  and  potential 81.60ponnds. 

Soluble  and  reverted  phosphoric  acid 116. 28  pounds. 

]bisoluble  phosphoric  acid 163. 36  poondi}. 

Potassa 9. 62  pounds. 

Price  per  ton  at  New  York,  $46. 

DOUBLE-REFINEb  POUDRETTE. 

[Bought  of  tho  LfOdi  Manufacturing  Company,  at  their  office.  No.  66  Courtlandt  street, 

Now  York.] 

The  package  (one  barrel)  contained  two  hundred  and  thirty-four  and 
one-hau  pounds  of  poudrette,  and  reached  the  laboratory  in  good  con- 
dition.   The  analysis  shows —  ' 

Water,  (determined  at  lOOo  C.) 2.81.^ 

Organic  matter,  capable  of  yielding  ammonia,  2.734 25.  TUU 

Soluble  and  reverted  phosphoric  acid 0.9b<» 

Insoluble  phosphoric  acid , •'>.^t'0 

Potassa..:..... 0.000 

Silica  and  other  inorganic  matter 64. '«y 

100.000 
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Ata&oonioixis— 

Amaoiia,  aetaal  and  potential 56. 68  pounds. 

8QhU«  and  rererted  phosphoric  acid lS.32ponnd8. 

buiaUfi  phosphoric  acid 116. 00  ponnds. 

ftiee  per  ton  at  New  York,  (25^ 

COE'S  AMMONIATED  BONE  ST7FEBPH0SPHATE. 

?■ 
[WiDiamsbaigh,  New  York.    Bonght  of  B.  H.  Allen  &,  Co.,  No.  189  Water  street,  New  ^'^  >. 

York.]  ' 

One  barrel,  containing  two  hundred  and  fifty-six  pounds.  The  mate- 
rial was  put  up  well  and  arriyed  at  the  laboratory  in  good  condition. 
Ihe  samples  analyased  show  the  following  composition : 

Wito.  (determined  at  lOO^C.) 2.910 

Oxniiie  matter,  capable  of  yielding  onunonia,  3.40 41.735 

&£ibls and  reverted  phosphoric  acid.... 3.281 

huoloble  phosphoric  acid 17. 213 

PotMM •• 0.935 

Silicaandother  inorganic  matter •• •.... 33.926 

100.000 

A  ton  contains — 

Ammonia, actual  and  potential 68.00poand8. 

Solnbto  and  reverted  phosphoric  acid 65. 62  pounds. . 

hiohiUe  phosphoric  acid • • 344. 26  poonds. 

Potem...^ 18. 70  pounds. 

Ptioe  per  ton  at  New  York,  ^. 

SITFEBPHOSPHAXE. 
[I^cade4&ark,(W^C.)  Manufactured  by  Watson  &Clark,Philade1phia,Pennsylvania.] 

A  barrel  of  this  supeiphosphate  was  bought  of  Yanderbilt  &  Bros., 
dealers  in  guano  and  fertilizers,  "So.  23  Fulton  street,  Kew  York.  The 
package  was  marked  two  hundred  and  fifty  pounds,  but  the  net  weight 
at  the  laboratory  was  but  two  hundred  and  twenty-six  pounds.  Xhe 
analfsis  gives— 

Witer,  (determined  at  lOOo  C.) 3.300 

Otpiuc  matter,  capable  of  yieldinj^  ammonia,  1.36 66.935 

mQbl«  and  reverted  phosphoric  acid , 6.588 

loaolable  phosphoric  acid 6.594 

?«»« * a  trace 

s^andother  inorganic  matter 16.583 

.  100.000 

A  Urn  contains^ 

^aacmia^  actual  and  potential 27. 20  pounds. 

«>{vble  phosphoric  acid 131. 76  pounds. 

wisble  phosphoric  acid 191. 88 pounds 

Ftiee  per  ton  in  New  York,  |50. 

MASSE^S  NITBOGEXOZED  ST7PEBPH0SPHATE  OF  LIME. 
[Bought  of  John  IL  Thorbum  &,  Co.,  No.  15  John  street.  New  York.] 

Ihe  paokage  contained  three  himdied  and  twentyponnds,  and  arrived 
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at  the  laboratory  in  fair  condition.    The  analysis  shows  the  following 
composition: 

Water,  (determined  at  l(XP  C.) 2.1^ 

Or^nic  matter,  capable  of  yielding  ammoniai  4.76 34.tiB5 

Soluble  and  reverted  pboRpboric  acid 6.738 

Insoluble  pbospborio  acid 8.826 

Potassa atrace. 

Silica  and  other  inorganic  matter , 47.456 

100.000 

#  

A  ton  represents— 

Ponsda. 

Ammonia,  actual  and  potential 95.20 

Soluble  and  reverted  phosphoric  acid 134.56 

Insoluble  phosphoric  acid > 176.53 

Price  per  ton  in  New  York,  |50. 

ANALYSIS  OP  MISOELLANEOUS  SUBSTANCES. 

"  CundurangoP — ^Tho  sample  of  the  plant  forwarded  to  the  Depart- 
ment under  the  above  name,  by  the  Department  of  State,  and  accom- 
panied by  a  letter  from  the  secretary  of  the  Smithsonian  Institution, 
was  submitted  to  examination  and  chemical  analysis  in  this  laboratory. 
The  sample  consisted  of  the  stem  and  branches  of  what  appeared  to  be 
a6hrub,  unaccompanied  by  either  root  or  leaf,  or  anything  by  which  tbe 
botanical  relations  of  the  plant  could  be  determined.  The  stem  is 
woody  and  covered  by  a  greenish  bark.  The  wood  is  straw-cAored  and 
brittle,  and  is  nearly  tasteless;  but  the  bark  has  an  aromatic,  bitter 
taste. 

The  proximate  analysis  of  the  bark  gives — 

Moiature &• 

Mineral  substance,  (ash) 1^ 

Vegetable  matter 60. 

loo! 

No  volatile  oil  or  acid  was  detected  by  distillation.  The  eighty  parts 
of  vegetable  matter  consisted  of— 

Fatty  matter,  soluble  in  ether • ^'^ 

Yellow  resin,  soluble  in  alcohol '. 2*7 

Gum  and  starch 0-^ 

Tannin,  with  a  yeUow  and  brown  coloring  matter • 1^^ 

Woody  fiber 63.5 

80.0 


No  alkaloid  or  active  principle  waa  detected^  on  which  its  repntation 
as  a  cancer-cure  rests,    its  therapeutio  place  is  with  aromatic  bitters. 

TTJCKAHOE,  OE  INDIAN  BEEAD. 

This  curious  fungus  (Sclerotimmgiganteum)  is  quite  common  in  many 
parts  of  the  Southern  States,  where  it  is  firequently  used  as  an  article 
of  food.  To  determine  its  nutritive  value  a  specimen  from  Columbiat 
Virginia,  was  subjected  to  careM  analysis  in  tiiis  laboratory,  with  tbe 
following  results : 
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Moistare , 14.16 

Glucose,  (fmit  sugar) 93 

(huD™: 2.60 

Pfctofle 17.34 

fitroffen  in  an  insolable  oombmatiou 0.36 

WoodSrfibcr 64.45 

iA... , 0.16 

100.00 

This  analysis  does  not  sustain  tho  high  reputation  of  this  substance 
as  a  food  material. 

YIROINIA  SUMAC. 

Two  specimens  of  sumao-leaves  grown  in  Virginia  were  tested  by 
Miller's  method,  to  determine  the  amount  of  tannin  they  contained, 
with  a  view  to  the  substitution  of  American  in  the  place  of  foreign 
samao  in  the  manufacture  of  fine  leather. 

Ko.  1  gave  of  taDnin 19, 3  per  cent 

Ka  2  gave  of  tannin 17, 4  per  cent 

ILEX  GASSINA,  OB  CABOLINA  TEA. 

Preliminary  a7ialy9is. 

The  dried  leaves  of  the  plant,  treated  with  the  usual  solvents,  yielded 
the  following  result : 

SohAle  in  ether 6.96 

Solable  in'^cohol * 4.84 

SolaUe  in  cold  water , 8.24 

Soluble  in  both  alcohol  and  water , 10. 15 

Salable  in  hot  water  with  5  per  cent,  hydrooblorio  acid 15. 28 

Inwluble 40.93 

Moistoie  expelled  at  120°  C 7.00 

100.00 

Proximate  analysis  gave—  - 

Volitiloon 0.011 

Wax  and  Dfttty  matter • 0.466 

Beain * 3,404 

CUoiophyl *. ,-.  2.491 

Ctffeine • 0.122 

Taanicacid 2.409 

Cobrhiff  matter  Bolnble  in  alcohol ,  4.844 

ExtraettTe  matter  inaolnble  in  alcohol 8.244 

Btaroband  peotoeo 15,277 

ExtraetiYO  matter  solablo  in  alcohol 10.149 

Titrurenons  matter  inaolable  in  water 8.138 

Woody  fiber 33,824 

MbbCoto n 7.596 

iA ,-, 3.936 

100.909 

The  redundancy  is  probably  moisture  absorbed. 

ASHES  FBOM  SPENT  TAN«BABK. 

Potasia  lolnble  in  hot  water 12.05 

Lime 4.41 

Mtgnuia 22 

I«>n , a  trace 

Silica  and  insoluble  silicate  of  potaasa '83.36 

100.00 
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ANALYSIS  OF  SOILS. 

.  In  the  early  days  of  agricultural  science  much  was  anticipated  from 
the  services  whidbi  chemistry  would  be  able  to  render  in  the  way  of  de- 
termining accurately  the  several  sabstances  used  in  the  growth  of  crops, 
and  the  proportion  of.  e^h  of  these  in  the  different  kinds  of  crops. 
Having  made  these  several  determinations,  nothing  more  would  be  ne- 
cessary than  to  ascertain  what  element  of  plant-food  is  deficient  in  the 
soil,  and  supply  it  accordingly.  This  appears  so  simple,  and,  at  the 
same  time,  so  plausible,  that  it  is  not  surprising  that  there  should 
arise  almost  a  mania  for  soil-analysis  among  progressive  farmers. 
But  unforeseen  difficulties  arose,  and  these  axdent  anticipations  were 
doomed  to  disappointment;  and  the  value  of  soil-analysis  is  now  in 
danger  of  being  as  much  undervalued  as  it  was  formerly  overestimated. 

The  first  and  chief  difficulty  in  the  way  of  profitable  soil-analysis  is 
the  great  diversity  and  inconstant  chalracter  of  soils.  We  may  take 
samples  of  soils  from  several  places  on  the  same  aere  of  ground,  and 
analysis  will  show  that  each  is  different  from  the  others,  so  that  a  single 
sample  taken  for  analysis  would  be  of  no  value,  and  indeed  might  mis- 
lead the  farmer  in  the  proper  improvement  of  his  soil.  In  relation  to 
several  important  elements  of  fertility  the  composition  of  the  soil  is 
very  far  from  being  constant. 

Ammonia  is  one  of  the  most  important  elements  of  plant-food,  bat  it 
is  exceedingly  volatile ;  and  if  we  examine  a  soil  when  it  is  first  oroken 
for  a  spring  crop,  and  repeat  the  examination  after  the  field  has  been  ex- 
posed to  the  heat  of  the  summer  months,  we  shall  find  that  the  ammonia 
of  the  soil  has  diminished  one-half  or  more,  under  the  influence  of  sum- 
mer heat.  On  the  other  hand  the  soluble  salts  of  potash,  soda,  lime,  &a, 
will  accumulate  under  the  influence  of  dry,  hot  weather;  but  if  the 
drenching  rains  of  spring  are  suffered  to  wash  the  soil,  these  solnble 
salts  will  proportionately  diminish.  It  will  be  readily  perceived  that  an 
accurate  ^alysis  of  the  same  soil  at  different  seasons  of  the  year  will 
show  very  different  ]«esults.  Of  the  materials  which  go  to  make  up  the 
bulk  of  field-crops,  so  small  a  proportion  is  derived  from  the  soil  that  it 
renders  the  process  of  determining  the  presence  of  that  little  a  very 
delicate  one.  If  two  hundred  pounds  of  guano  be  carefully  mixed  with 
the  soil  of  an  acre  of  ground,  its  effect  on  the  crop  vrill  be  very  sensibly 
I>erceived;  but  of  the  essential  elements  of  plant-food,  the  guano  has 
added  to  the  soil  only  six  pounds  of  potash,  twenty-four  of  phosphoric 
acid,  and  thirty-four  of  ammonia.  But  if  the  soil  be  cultivated  to  the 
depth  of  eight  inches  only,  these  several  quantities  will  be  mixed 
with  about  three  million  pounds  of  earth.  It  is  unnecessary  to 
say  that  by  the  ordinary  process  of  operating  on  two  or  three  pounds, 
though  the  presence  of  any  one  of  these  elements  of  plant-food  could  be 
determined,  perhaps,  yet  its  quantity  could  not  be  ascei*tained  by  the 
most  delicate  balances  in  use.  Growing  vegetables  often  collect  from 
the  soil  appreciable  quantities  of  substances,  which  the  most  rigid  sera- 
tiny  fails  to  find  in  it.  The  salts  of  rubidium  are  found  in  the  beet-root 
and  in  the  tobacco-plant,  but  even  the  spectroscope  fails  to  detect  it  in 
the  soils  where  these  grew. 

But  we  are  not  to  conclude  from  this  that  the  farmer  cannot  profit 
by  a  knowledge  of  the  composition  of  his  soil.  This  knowledge,  how- 
ever, relates  as  much  to  the  mechanical  condition  of  the  soil  as  to  its 
chemical  composition^  If  the  particles  composing  a  soil  are  in  a  state 
of  very  fine  division,  it  will  be  much  more  productive  than  a  coarse 
soil  of  the  same  chemical  composition.    That  property  of  a  soil  which 
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enables  it  most  readily  to  absorb  gases  from  the  air,  and  most  tena- 
eioQsly  to  retain  them^  is  always  to  be  considered  a  leading  feature  in 
its  fertility.  Uncombmed  carbon,  as  it  exists  in  the  residue  of  vegeta- 
ble and  animal  decomposition,  possesses  this  property  in  a  higher  degree 
tban  any  other  known  substance :  hence  the  amount  of  organic  substance 
ioasoil  becomes  the  measure  of  this  element  of  fertility.  Thisdetermina- 
tioo  can  be  readily  and  accurately  made,  and  is  indeed  one  of  the  most 
important  in  soU  analysis. 

The  power  of  a  soil  to  absorb  and  retain  moisture  is  an  important 
featore  in  regard  to  its  productiveness.  This  appears  to  be  intimately 
related  to  the  amount  of  water  it  is  able  to  hold  below  saturation;  and 
both  these  properties  can  be  determined  by  any  one  who  has  at  command 
ao  accarate  balance.  These  properties,  together  with  the  facility  ot 
percolation  and  the  activity  of  capiUary  action,  dex)end  largely  on 
the  firmness  of  the  particles  composing  the  soil.  The  proportion  of 
day  in  a  soil  has  uSually  been  regarded  as  the  measure  of  these  sev- 
eral properties  of  a  soil  in  relation  to  water.  This  is  true  only  so  far  as 
elay  is  not  suffered  to  become  saturated  with  water,  so  as  to  cohere  and 
form  a  compact  mass.  In  this  condition  it  loses  most  of  its  absorbent 
power. 

The  relation  of  soils  to  lieat  is  a  subject  which  is  too  often  over- 
looked in  soil  analysis.  Investigations  in  this  direction  can  be  best 
prosecuted  in  a  field  under  cultivation.  Several  thermometers  should 
be  used  at  the  same  time  in  different  parts  of  the  field  in  exposures  as 
nearly  alike  as  possible,  so  as  to  determine  the  rat«  at  which  each 
quality  of  soil  acquires  heat  as  the  day  advances.  In  a  similar  manner 
the  loss  of  heat  in  the  evening  can  be  determined.  These,  and  kindred 
investigations,  can  be  conducted  by  the  farmer  himself,  with  but  little 
knowledge  of  science.  If  a  farmer  carefully  observes  the  growth  of 
his  crops,  he  will  need  but  the  application  of  a  few  general  principles 
to  lead  him  to  the  proper  improvement  of  his  soil.  *  If  with  a  good  sun- 
exposure  his  crops  wear  a  pale  green,  he  may  fairly  infer  that  there  is  a 
deficiency  of  available  nitrogen  in  the  soil.  If  the  straw  of  his  grain 
is  soft  and  too  weak  to  bear  the  head,  he  may  learn  that  there  is  too 
little  potash  in  his  soil.  Or*  if  there  is  habitually  a  good  growth  of 
straw,  with  but  a  small  amount  of  grain,  let  him  resort  to  phosphates 
for  a  remedy.  A  little  careful  observation  of  his  soil,  and  the  manner 
in  which  his  crops  grow  on  it,  will  teach  the  intelligent  farmer  more 
important  practical  lessons  in  the  management  of  his  farm  than  he 
^  be  able  to  learn  from  the  most  exhaustive  analysis. 

KYLAND  T.  BEOWN, 
,  ,  OheniisU 

Hon.  Peedebick'  Watts, 

CammisrioTier. 


Digitized  by  CjOOQ IC 


102  AaBICULTUBAL  BEPORT. 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 

AND  GROUNDS, 

Sm :  I  have  the  Iionar  to  submit  the  following  report  on  the  opera- 
tiokis  of  the  division  under  my  charge : 

The  improvements  on  the  grounds  of  the  Department  are  progressing 
as  rapidly  as  available  means  will  permit;  so  much  labor  as  can  be 
spared  from  the  routine  of  keeping  the  grounds  and  the  trees  in  proper 
condition  is  employed  in  permanent  improvements,  which,  are  now  well 
advanced  toward  completion.  The  trees  have  progressed  favorably,  and 
many  of  them  have  reached  dimensions  that  indicate  their  true  charac- 
teristics of  growth.  The  policy  of  surrounding  the  arboretum  with  such 
species  as  make  rapid  growth  and  are  perfecUy  hardy  is  now  being  real- 
ized in  the  shelter  thus  afforded  the  more  tender  species  in  the  interior. 
The  landscape  or  artistic  effect  is  also  developing,  although  several  j^ears 
must  elapse  before  this  feature  becomes  strongly  marked. 

The  appropriation  allowed  for  the  erection  of  the  conservatory  not  being 
sufficient  to  complete  all  the  details,  one  of  the  apartments  has  not  yet 
been  provided  with  apparatus  for  heating,  consequently  is  not  yet  in  uae 
as  a  plant  house.  The  amount  required  to  complete  the  whole  will  not 
exceed  the  originally  submitted  estimate  of  total  cost.  The  structure  id 
well  arranged  and  adapted  to  the  purposes  for  which  it  is  used,  and  the 
additions  that  are  being  made  to  the  collection  of  exotic  plants  will 
soon  make  it  one  of  the  most  complete  in  its  special  line. 

The  system  of  exchanges  of  native  plants  and  seeds  for  similar  pro- 
ducts of  foreign  institutions,  which  was  commenced  some  years  ago,  is 
now  proving  of  great  value  in  enabling  the  Department  to  secure  plants 
that  are  rarely  to  be  found  for  sale  in  commercial  establishments,  and 
which  are  to  be  procured  pnly  from  leading  botanical  and  governmental 
gardens ;  all  of  which  cheerfully  respond  to  this  system  of  mutual  ex- 
dbaiige  of  products. 

The  Department  is  also  indebted  to  representatives  of  the  Govern- 
ment  who  are  stationed  in  foreign  countries  for  seeds  and  living  plants 
of  species  that  could  not  otherwise  be  obtained.  With  few  exceptions 
these  representatives  have  promptly  responded  to  inquiries  relating  to 
vegetable  productions,  and  have  exerted  then)selves  to  fulfill  the  wishes 
of  the  Department,  both  in  ttie  inta*oduction  of  new  plants  of  value  and 
interest  and  in  furnishing  useM  information  relative  to  cultivation  and 
other  matters  of  special  importance. 

The  exotic  grapery  was  planted  with  ninety  varieties  of  the  Vitia  vin- 
ifera.  Among  these  are  several  new  kinds,  which  ha-ve  not  yet  fimited 
in  this  country  and  which  may  prove  valuable  for  vineyard  culture  on 
the  Pacific  coast.  Although  planted  late  in  the  season,  owing  to  the 
difficulty  of  collecting  so  great  a  number  of  kinds^  the  plants  made  very 
satisfactory  growth  and  matured  canes  of  sufficient  strength  to  carry 
fruit  the  coming  year,  thus  affording  an  early  opportunity  of  correcting 
any  errors  that  may  occur  in  their  nomenclature.  It  is  proposed  to 
prune  and  train  these  vines  on  what  may  be  termed  the  renewed  terminal 
cane  system,  which  is  now  being  fairly  tested  on  the  trellis  of  native 
grapes,  and  which  will  undoubtedly  become  general  whenever  its  merits 
are  clearly  understood.  . 

ORANaE  HOUSE. 

Efforts  have  repeatedly  been  made  by  the  Department  to  secure  a 
complete  collection  of  the  genus  Citrus^  but  so  far  with  but  limited  sac- 
cess.    Arrangements  have  again  been  made  with  colleStors  in  Europe 
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which  will,  in  all  probability^  secure  all  the  species  and  varieties  of  this 
family. 

The  collection  now  numbers  a.bout  fifty  kinds,  but  the  propagation 
afid  distribution  have  been  almost  solely  coufined  to  the  Maltese  oval. 
the  true  Saint  Michael's,  and  the  Tangerine  oranges,  of  which  several 
hoQdred  {Plants,  grafted  on  healthy  stocks,  have  been  sent  to  the  South- 
em  and  the  Pacific  States. 

The  propagation  of  various  species  of  Cinchona^  of  Uuoalyptus  globulus^ 
and  of  Phormium  tenaxj  has  received  special  attention  during  the  year. 
Many  applications  have  been  received  from  all  parts  of  the  country  for 
einchona  and  eucalyptus  plants,  for  the  purpose,  as  applicants  state,  of 
testJDg  the  adaptability  of  the  plants  to  their  respective  locations  and 
clhnates.  The  writers  of  these  applications  do  not  seem  to  regard 
the  well-known  laws  that  regulate  the  geographical  distribution  of 
plants,  or  their  own  inability  to  secure  the  climatic  conditions  essential 
to  successful  culture.  A  climate  suited  to  the  growth  of  cinchona  may 
be  found  in  Southern  California;  certainly  there  is  but  slight  hopes  of 
this  plant  flourishing  to  any  valuable  extent  in  any  other  region  of  the 
States.  Some  few  returns  from  Florida  show  partial  success  by  proteo- 
tion  in  winter,  but  this  proviso  will  prevent  any  attempt  to  a  coipmer- 
eial  success,  entire  exemption  from  frosts  being  an  indispensable  climatio 
qualification  in  so  northern  a  latitude  as  is  embraced  in  even  the  most 
soathem  sections  of  this  country.  Numerous  schemes  have  also  been 
presented  by  individuals  and  companies  for  the  establishment  of  cinchona 
plantations.  All  of  these  schemes  require  a  grant  of  more  or  less  Gov- 
ernment lands,  and  also  that  the  Government  furnish  the  plants  for  the 
test.  If  the  cinchona  should  prove  a  failure  it  is  suggested  that  the 
lands  could  be  used  for  testing  other  crops,  at  the  expense  and  for  the 
profit  of  the  country.  None  of  these  generous  ofiers  have  yet  been  ac- 
cepted by  the  Government,  but  as  soon  as  arrangements  can  be  made 
in  any  direction  that  seem  to  include  elements  of  success,  the  Depart* 
ment  can  at  any  time  furnish  several  hundred  plants,  or  a  sufficient 
Dumber  to  allow  a  fair  test  of  culture  and  adaptability  of  climate ;  but 
the  Department  cannot  afford  to  send  plants  except  where  these  condi- 
tions seem  probable. 

The  Eucalyptus  globulins  will  endure  a  colder  climate  than  will  the 
cinchona;  but  even  this  plant  will  not  stand  many  degrees  of  frost  with- 
out injury,  and  is  altogether  unsuited  for  our  western  plains,  where  its 
^pid  growth  would  make  it  a  valuable  addition  to  the  list  of  available 
forest  trees.  Attempts  to  climatize  this  plant  on  the  dry  prairies  of  the 
West  will  be  futile  on  account  of  the  severity  of  the  winter  colds.  Its 
loedical  qualities  are  said  to  be  of  great  value;  but  this  point  has  not 
yet  attracted  the  attention  of  our  pharmaceutists,  although  much  is 
stated  as  to  its  value  in  European  medicine.  If  on  examination  it  prove 
worthy  of  attention  its  culture  can  be  rapidljr  extended,  and  plants  can 
fiovr  be  furnished  by  the  Department  in  sufficient  quantities  for  trial. 

The  New  Zealand  flax,  Pliormium  tendx^  can  also  be  rapidly  increased, 
now  that  a  stock  has  been  procured  for  propagation;  the  strong  fiber 
contained  in  the  leaves  of  this  plant  would  seem  to  warrant  chemists 
and  manufacturers  in  turning  attention  toward  its  profitable  separation 
and  utilization;  when  this  is  fully  accomplished,  the  culture  of  the  plant 
can  be  encouraged  and  increased  to  any  desired  extent. 

DWAEP  PEAES  IN  GBASS. 

A  Rmall  orchard  of  dwarf  pears,  which  was  planted  during  the  spring 
of  1866,  after  growing  very  luxuriantly  for  three  years,  during  which 
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time  fhe  soil  was  kept  cnlttvated  and  clear  of  weeds,  was  sown  with 
grass  and  clover-seeds  in  the  spring  of  1869,  with  the  purpose  in  view 
of  slightly  repressing  the  heavy  annual  growths  which  were  produced  by 
nearly  aU  the  varieties.  The  grass  has  been  mowed  several  times  during 
each  season.  The  trees  have  not  received  any  pruning  or  shortening 
of  the  points  of  branches  either  in  summer  or  winter,  altho'tigh  entire 
branches  have  been  removed  from  those  that  became  overcrowded. 
They  have  been  very  productive,  and  have  ripened  several  heavy 
crops  of  fruit,  and  continue  to  show  evidence  of  prolonged  prosperitj^. 
At  the  time  of  sowing  the  surface  in  grass  it  was  not  proposed  to  allow 
it  to  remain  longer  than  two  or  three  years  in  sod:  but  the  health,  pro- 
ductiveness, and  general  vigor  of  the  trees  are  such  that  cultivation  or 
stimulants  of  any  kind  are  not  yet  necessary,  and  until  the  trees  show 
such  necessity  the  surface  will  reoiain  undisturbed. 

HOT-WATEB  HEATINO.  { 

In  laying  iron  piping  for  the  purpose  of  heating  green-houses  by  the 
circulation  of  hot  water  the  idea  has  somehow  become  quite  prevalent 
that,  in  order  to  secure  a  proper  flow  of  water,  it  is  necessary  to  incline 
the  pipes  for  some  distance  from  the  boiler.  In  other  words,  the 
flow-pipes  are  laid  on  an  ascending  grade  and  the  return-pipes  on  a 
descending  grade.  There  is  no  rule  or  uniformity  as  to  either  the  ex- 
tent of  the  ascent  or  the  distance  to  which  the  ascending  pipes  are 
carried.  These  conditions  are  generally  regulated  by  the  length  of  the 
house;  it  may  be  20  or  200  feet  in  length;  in  either  case  it  ia  consid- 
ered necessary  that  the  flow-pipes  should  rise  until  the  length  of  the 
house  is  reached;  then  the  water  is  conducted  in  a  descending  grade  to 
the  boiler. 

The  fact  that  the  point  at  which  the  downward  flow  commences  is  not 
fixed  by  any  rule,  shows  very  conclusively  that  neither  the  length  of 
the  ascending^ipe  nor  the  height  to  which  it  reaches  is  essential  in  the 
abstract  question  of  the  circulation  of  the  water,  but  is  merely  a  matter 
of  fancy  or  convenience  in  the  mechanical  arrangement  of  the  pipes. 

Pipes  arranged  in  the  above  manner  usually  work  very  well  if  laid  in 
straight  lines  having  but  few  bends  or  turns,  and  even  with  these  the 
heated  water  will  gradually  circulate  throughout  the  whole;  but  it  is 
very  doubtfol  if  there  is  a  single  advantage  gained  in  having  the  water 
circulate  in  ascending  pipes,  which  requires  more  force  and  involves  a 
waste  of  time  on  account  of  friction  on  the  sides  of  the  pipes ;  and  ex- 
periments prove  that  there  are  disadvantages  connected  with  it,  which, 
although  but  slight  in  many  cases,  yet  in  others  have  been  found 
sufScient  to  cause  an  imperfect  circulation,  which  has  been  remedied  by 
altering  the  pipes  so  as  to  take  advantage  of  gravitation. 

But  it  appears  that  many  persons  are  of  the  opinion  that  it  is  an 
absolute  necessity  to  lay  the  flow-pipes  on  an  ascending  grade,  and  in 
consequence  it  frequently  happens,  in  order  to  meet  tiiis  supposed 
necessity,  that  heavy  expenses  are  incurred  in  sinking  and  dnuning 
deep  stock-holes  for  the  reception  of  the  boiler.  It  is,  therefore,  im- 
I)ortant  to  know  that  the  efficient  working  of  the  apparatus  does  not 
depend  upon  having  the  pipes  laid  on  an  ascent^  but  that,  other  things 
being  equal,  the  most  fapid  circulation  is  secured  when  Uie  top  of  the 
boiler  is  the  highest  point  in  the  whole  airangement,  and  all  the  pipes 
are  descending  fh>m  that  point  until  they  reach  the  bottom  of  the  boiler. 

Theoretically  it  seems  plausible  that  this  mode  of  laying  the  piping 
should  act  in  the  most  peofect  manner,  as  the  water  has  the  advantage 
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of  giirritation  to  assist  its  movement  through  the  pipes,  and  thus  over- 
come, in  the  best  possible  way,  the  retarding  effect  of  friction  on  the 
sides  of  the  pipers.  The  fact  that  the  heat  is  conveyed  by  the  circula- 
tiooof  the  water  affords  a  good  reason  for  the  slower  movement  in  an 
a$eeDding  pipe,  as  compared  with  the  more  rapid  flow  when  the  course 
tf  the  water  is  on  a  downward  slope,  and  the  movement  assisted  by 
^Titation,  in  addition  jto  the  force  procured  by  the  difference  in 
deofflty  between  the  highest  and  the  lowest  points  of  communication 
Titb  the  boiler. 

If  the  water  absorbed  and  transmitted  heat  by  conduction  only,  then 
the  position  of  the  pipes  would  be  but  of  little  importance;  but  as  it  is 
by  convection,  circulation,  or  actual  movement  of  the  water,  then  gravi- 
tation and  diminished  friction  are  notably  influential  in  the  efficient 
TTorking  of  the  apparatus. 

The  following  sketch  indicates  the  arrangement  of  a  boiler  and  piping 
that  will  operate  to  the  best  advantage : 


MINOR  VEGETABLE  PRODUCTS. 

lie  increased  attention  which  is  now  being  given  to  diversified  cul- 
to€  especially  in  the  Southern  States,  is  apparent  from  the  many 
inquries  reaching  the  Department  concerning  the  cultifre  of  various 
mine  products  which  are  now  wholly  imported  and  which  can  be  pro 
doctt  here  in  great  perfection,  as  far  as  climates  and  soils  are  con 
ccrnd.  Of  these  the  lollowing  have  been  selected,  and  their  culture 
and  nanagement  briefly  noted : 

iifci6af  6.— The  exact  species  of  Elieum  which  yields  the  best  medicinal 
Aubsrb  is  not  known  with  anything  like  certainty.  What  is  known 
3  conmerce  as  the  best  Turkey  rhubarb  in  reality  comes  from  China, 
^tt^h  Russia,  and  having,  at  one  time,  been  imported  chiefly  from 
Stola,  it  received  the  name  of  Turkey  rhubarb.  The  most  highly 
^Ded  medicinal  rhubarb  is  supposed  to  be  produced  by  the  roots  of 
«  Rheum  palmatum.  Indian  rhubarb  is  ftmiished  by  Rheum  E  modi 
^  Rheum  webbianum.  In  Britain,  the  roots  of  the  common  garden 
^'^ies,  Rheum  rhaponticumy  are  grown  to  a  considerable  extent  for 
^'cinal  purposes,  and  it  is  held  that  there  is  but  little  difference  in 
thenedicinal  effects  of  the  English-grown  root  and  that  received  from 
^  It  is,  however,  chiefly  used  to  adulterate  the  more  highly-priced 
^^^  It  is  of  a  light,  spongy  texture ;  its  taste  is  astringent  and 
muciigiiious,  but  destitute  of  the  aromatic  and  gritty  qualities  of  the 
^^lighly  esteemed  sorts. 

•Hii  best  rhubarb  has  a  bitter,  astringent,  and  somewhat  aromatic 
^a«te,Mid  feels  gritty  to  the  teeth,  owing  to  the  abundance  of  small 
^^^ystiM  of  oxalate  of  lime  which  arc  contained  in  it.    It  has  a  very  del- 
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icate  odor,  and  is  covered  with  a  fine  yellow  powder,  and  the  pieces 
when  broken  present  a  mottled,  red,  and  yellow  color,  owing  to  the  pas- 
sage of  a  number  of  wavy,  carmine-colored  streaks  through  the  yellow- 
ish-white matrix.    Here  and  there  are  small  spots  of  a  df^rker  color. 

It  is  considered  probable,  by  those  who  have  investigated  the  subject^ 
that  much  of  appearance  and  supposed  difference  in  quality  is  owing 
to  the  manner  and  care  of  drying  the  root  and  preparing  it  for  market 
The  main  point  is  to  prevent  moldiness  during  the  drying  process. 
The  roots  are  taken  up  in  early  autumn,  the  small  fibers  trimmed  off, 
and  the  soil  and  other  impurities  removed  by  washing;  they  are  allowed 
to  dry  for  a  day  or  two  in  the  sun,  and  are  then  cut  in  slices,  and  after 
exposure  to  the  sun  for  four  or  five  days,  during  which  time  they  must 
be  turned  over  several  times  daily,  a  hole  is  bored  in  each  slice  and 
strung  on  a  thread,  until  suflBciently  dry.  They  are  then  put  through 
a  finishing  process  by  being  placeid  in  a  close  cylinder,  where  they 
are  subjected  to  abrasion  by  the  rapid  revolution  of  the  vessel ;  this 
smooths  their  surfaces,  liberating  at  the  same  time  a  fine  dust  or  pow- 
der which  envelops  each  piece  with  a  fine  bloom,  like  that  upon  the 
surface  of  a  ^pe  plum.  But  the  drying  process  may  be  completed  in  a 
few  hours,  if  treated  by  some  of  the  many  expeditious  modes  now  em- 
ployed in  drying  fruits,  which  would  insure  against  danger  from  moldi- 
ness, and  also  .prevent  loss  of  flavor  and  color,  casualties  frequently 
attending  the  curing  of  the  root  when  dependent  upon  sun-heat  alone. 

So  far  as  relates  to  climate  and  soil,  there  is  no  reason  why  all  tiie 
medicinal  rhubarb  required  in  this  country  may  not  be  produced  heiej 
from  $35,000  to  $50,000  worth  is  annually  imported;  and  as  to  quality, 
there  is  strong  evidence  to  show  that  when  the  roots  are  produced  of 
suflBcient  size  in  the  warm  soils  of  the  Southern  States  they  will  equal 
the  best  of  those  from  China. 

One  indispensable  preliminary  to  the  successful  production  of  root 
crops^  such  as  the  rhubarb,  is  deep  preparation  of  the  soil ;  without  the 
aid  of  the  subsoil-plow  its  profitable  culture  will  be  extremely  problemati- 
cal. Plowing  deeply  with  a  common  plow,  the  subsoiler  should  follow 
in  each  furrow,  breaking  and  loosening  the  under  strata  to  a  deftb,  at 
least,  of  eighteen  inches  from  the  surface;  and  to  insure  thoroughness 
in  the  work,  the  process  should  be  repeated  in  lines  at  right  anjles  to 
the  first:  and  before  the  last  plowing,  manure  should  be  applied, as  the 
plant  will  not  be  a  profitable  one  on  poor  soils. 

In  order  to  start  a  plantation  from  seed,  the  plants  should  bo  grown 
in  nursery  rows  the  first  year,  and  transplanted  to  their  permaneitlocar 
tion  when  one  year  old.  The  nursery  ground  should  be  put  in  good 
condition  by  manure  and  deep  culture,  and  the  seed  sown  in  early  spring, 
thinly,  in  rows,  similar  to  the  mode  adopted  for  raising  peas.  Whenie 
plants  appear,  they  should  be  thinned  so  as  to  allow  each  remairing 
root  from  three  to  four  inches  of  space,  which  will  enable  them  to  ijrm 
roots  fitted  for  removal  the  spring  following,  if  properly  weeded  or  culti- 
vated during  the  summer. 

In  order  to  aUow  ample  space  for  growth,  and  facilitate  cultfvatioj,  the 
plants  should  be  set  out  in  rows  four  feet  apart  and  at  least  threi  feet 
between  the  plants  in  the  lines.  The  routine  of  treatment  will  onsist 
of  frequent  deep  stirring  of  the  soil  between  the  plants,  a  small  mbsou 
plow  being  the  most  efficient  implement  for  this  purpose.  I^te  in 
autumn,  just  previous  to  the  freezing  of  the  surface  soil,  a  light  ftirrow 
may  be  thrown  over  the  crowns  or  buds  of  the  plants,  forminga  ridge 
to  prevent  lodgment  of  water  directly  on  the  plants.  In  sprng  this 
ridge  will  be  smoothed  down  by  a  blunt,  short-toothed  harrow,  so  as  to 
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avoid  lacerating  the  young  swelling  buds.  An  application  of  guano 
in  spring,  sown  broadcast,  at  the  rate  of  tlu*ee  hundred  pounds  to  the 
acHf,  will  produce  a  marked  effect  in  growth.  The  roots  will  be  largo 
eDou^h  for  removal  at  the  end  of  four  years'  growth,  although  it  is  a 
gai€ral  sapposition  that  a  further  growth  of  two  to  four  years  increases 
their  medical  value.  Experiment  alone  can  decide  this,  as  well  as  other 
points  connected  with  its  growth  and  preparation.     . 

ftitt^._The  ginger  plant  {Zinziber  officinale)  is  cultivated  both  in 
the  East  and  West  Indies  to  a  great  extent,  also  largely  in  China  and 
Africa.  It  has  a  perennial  root,  which  creeps  and  increases  near  th^ 
airfeee  of  the  ground  in  tuberous  joints,  from  each  of  which  a  green 
reed-like  stock  is  produced,  in  spring  growing  to  a  height  of  three  feet, 
mth  narrow,  lanceolate  leaves ;  the  flowers  are  carried  on  cone-shaped 
spikes,  thrown  up  from  the  root-stock  and  protected  by  bracts. 

There  is  but  little  doubt  about  the  practicability  of  growing  ginger 
in  the  most  southern  States.  Although  a  tropical  plant,  its  annual 
growth  is  completed  in  a  few  months,  and  the  roots  can  be  lifted  and 
stored  for  use  or  for  future  planting.  Its  management  is  very  similar 
to  thtt  required  for  the  culture  of  the  common  potato.  The  rhizomes 
nuij  be  planted  in  shallow  drills  made  \^ith  a  plow,  covered  with  three 
inches  of  soil,  the  rows  being  suflBciently  wide  apart  to  admit  of  further 
coItQre  with  the  horse-cultivator  or  hoe-harrow.  A  sandy  soil  will  be 
more  congenial  to  the  spreading  surface  growth  of  the  rhizomes,  or 
races,  s»  they  are  termed  in  commerce,  than  a  clayey  or  heavy  loam. 

The  ginger  of  commerce  is  distinguished  into  black  and  white,  but 
the  difference  of  color  depends  upon  the  mode  of  preparation.  It  is, 
however,  supposed  that  there  are  two  varieties^  one  producing  darker 
roots  than  the  other,  this  difference  of  color  being  independent  of  any 
mode  of  preparation. 

When  the  tubers  are  ripe,  which  is  indicated  by  the  leaves  turning 
relloif  and  the  withering  of  the  stalks,  they  are  lifted  out  of  the  soil, 
olcnoed,  scraped,  and  dried  in  the  sun,  and.  in  this  state  form  the  un- 
coated  or  white  ginger  of  commerce.  For  black,  or  coated  ginger,  the 
roots  are  not  scraped,  and  have  a  dirty  appearance ;  sometimes  they 
are  acalded  in  boiling  water,  and  dried  in  the  sun. 

The  best  roots  are  selected  for  scraping  and  cleaning,  therefore  white 
ginger,  independent'  of  the  manner  of  preparation,  is  superior  to  the 
Mack,  and  is  usually  higher  priced ;  the  black  or  darker  tubers  are 
^^ometimes  bleached  by  exposure  to  the  fumes  of  chloride  of  lime  or 
^Miming  sulphur. 

The  delicious  conserve  known  as  "preserved  ginger"  is  largely  ex- 
ported from  China,  but  that  exported  from  the  West  Indies  is  of  much 
«8pwior  quality.  To  prepare  this  article  the  roots  are  lifted  before 
Dtttoty,  and  when  the  stalks  are  from  twelve  to  eighteen  inches  long, 
^tbit  they  are  soft  and  succulent,  they  are  first  scalded  i»  hot  water, 
cashed  in  cold,  and  the  outer  skin  carefully  removed  by  peeling ;  they 
«then  put  in  jars  and  covered  with  a  weak  sirup  of  sugar,  which  is 
footed  after  a  few  days  and  replaced  by  a  stronger  5  this  shifting  is 
H)metimes  repeated  several  times,  the  strength  of  the  sirup  being  in- 
creased each  time.  The  preserve  thus  made  is  of  the  best  quality,  and 
the  removed  simps  are  utilized  in  the  manufacture  of  various  fermented 
fxiverages. 

Ginger,  when  broken  across,  shows  a  number  of  little  fibers  imbedded 
in  floury  tissue.  Its  well-known  hot,  pungent  taste  is  due  to  the 
presence  of  a  volatile  oil,  and  it  contains  a  quantity  of  starchy,  yellow 
coloring  matter,  inclosed  in  large  cells.    The  ground  ginger  is  frequently 
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adnlterated  with  sago-meal,  potato-flour,  wheat-flour,  ground  rice,  cay- 
enne pepper,  mustard-husks,  and  turmeric  powder,  blended  in  various 
proportions. 

Preserved  ginger  being  prepared  from  the  soft,  immature  roots,  ren- 
ders its  culture  practicable  as  far  north  as  Virginia,  so  far  as  cliinate 
may  permit  its  profitable  production. 

Chiccory, — ^The  chiccory  (Cicharium  iiitybtts)  is  a  native  of  Europe, 
where  it  is  found  growing  by  roadsides  and  in  waste  places,  particu- 
larly in  calcareous  soils.  It  has  also  become  plentiful  in  this  country, 
and  in  many  places  is  a  troublesome  weed.  It  has  a  long  fleshy  tap- 
root which  is  dried  and  used  as  cofiee,  and  its  lower  spreading  leaves 
are  blanched  and  used  as  salad. 

The  use  of  the  ground  root  as  a  substitute  for  or  as  an  admixture  in 
coffee  is  veiy  extensive,  and  while  it  is  condemned  by  some  as  being 
entirely  destitute  of  tbose  properties  which  render  coffee  an  agreeable 
and  nutritive  beverage,  and  as  containing  medicinal  properties  which 
render  it  unwholesome  for  constant  use,  others  maintain  that  it  is  one 
of  the  most  harmless  substances  that  has  ever  been  used  for  the  adol- 
teration  of  cofiee,  and  that  the  combination  of  a  little  chiccory  gives  it  a 
richness  of  flavor,  which  many  persons  prefer  to  the  pure  article,  when 
mixed  at  the  rate  of  two  ounces  of  pure  chiccory  to  a  pound  of  coffee. 
It  is  also  stated  that  much  of  the  ground  chiccory  of  commerce  is  largely 
adulterated  with  carrot,  mangel-wurzel,  oak-bark,  tan,  mahogany  saw- 
dust, and  Venetian-red,  materials  which  cannot  be  supposed  to  add  to 
its  value  as  a  beverage.   , 

There  are  several  varieties  of  chiccory ;  that  known  as  coffSee-chiccory, 
the  chicor^  &  cafi  of  the  French,  is  most  esteemed  for  mixing  with  coffee. 
It  has  long,  fleshy  roots  like  a  carrot,  and  is  cultivated  in  a  similar  mani 
ner.  The  ground  being  deeply  plowed,  in  order  that  the  long  tap- 
roots may  meet  with  no  impediment  in  their  downwsund  progress,  and 
the  surface  harrowed  and  finely  divided,  the  seeds  are  sown  early  in 
the  spring,  thinly,  in  shallow  drills  about  thirty  inches  apart,  and  when 
the  young  plants  have  made  their  appearance  they  are  thinned  out  so  as 
to  leave  them  at  a  distance  of  ten  inches  apart.  Proper  attention  hav- 
ing been  given  to  weeding  and  cultivating  during  summer,  the  roots 
will  be  ready  for  removal  by  November,  by  which  time  the  larger  leaves 
will  have  decayed,  leaving  only  a  few  small  ones  in  the  centers  or  hearts 
of  the  plants. 

The  best  crops  have  been  secured  on  rather  sandy  soils  fertilized  with 
guano.  After  the  roots  are  taken  out  of  the  soil  they  are  partially 
dried,  washed,  cut  into  slices,  and  thoroughly  dried  by  artificial  heat; 
they  are  then  ready  for  the  manufacturer,  who  roasts  aqd  grinds  them 
for  use.  In  order  to  save  seed,  a  few  plants  may  be  left  undisturbed 
through  the  winter.  They  will  flower  during  summer,  and  ripen  their 
seed  early  in  the  fell.  The  roots  that  have  seeded  are  of  little  value, 
as  they  will  become  hard  and  woody  after  the  second  year's  growth. 

Chiccory  leaves  are  largely  used  as  a  salad,  especially  in  France,  where 
the  delicate  blanched  leaves  are  known  as  Barbe  de  Capucin.  These  are 
procuired  by  placing  the  roots  in  sand,  in  a  warm,  dark  cellar,  where  nc\f 
leaves  arc  product  x>erfectly  colorless  and  tender. 

Another  popular  mode,  especially  on  board  of  ship  during  long  voy- 
ages, consists  in  boring  holes  in  a  barrel  or  cask,  in  rows  four  inches 
apart,  and  filling  it  up  with  alternate  layers  of  sand  and  roots,  with  the 
tops  of  the  plants  protruding  through  the  holes.  The  barrel  being 
placed  in  darkness  and  warmtti,  the  plants  make  new  leaves,  affording  s^ 
lasting  supply  of  the  most  delicate  material  for  salad. . 
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Chiocory  is  also  cultivated  for  its  herbage  as  food  for  cattle  and  other 
live  stock.  On  poor,  sandy  lands,  sown  broadcast  like  clover,  it  is  said 
to  produce  more  sheep-food  than  ony  other  plant  in  cultivation.  Cattle 
eat  it  in  France,  and  bogs  thrive  on  the  roots. 

Licorice. — ^The  Spanish  licoriee  is  furnished  by  Glyeyrrhiza  glabra^  a 
perennial  plant,  native  of  the  south  of  Europe.  G.  echinata  furnishes  a 
fiimilar  preparation,  and  is  grown  in  Italy  to  some  extent  for  this  pur- 
pose. The  former  species  is  considered  the  most  valuable ;  it  is  a  hardy 
herbaceous  plant,  rooting  deeply  in  good  soils,  and  sending  up  slender 
branches,  with  pinnate  leaves,  and  bearing  blue,  pea-shaped  blossoms ; 
the  whole  plant  having  very  much  the  appearance  of  a  vetch  or  wild  pea. 

Licorice  requires  a  deep  soil,  and  grows  to  the  best  advantage  in  light 
alluml  or  sandy  loams.  The  roots  spread  and  run  thickly  in  the  soil, 
bat  unless  it  is  deeply  worked  by  subsoiling  and  made  ridi  with  man- 
ares,  if  not  naturally  in  good  condition,  the  plants  will  suffer  during  our 
dry,  warm  summers,  become  diseased  or  weakened,  and  preyed  upon 
by  insects,  being  particularly  liable  to  the  attacks  of  the  red  spider, 
(AoMrua  telarius.) 

The  plant  is  usually  propagated  by  portions  of  the  creeping  stems  or 
roots ;  pieces  from  six  to  eight  inches  in  length  are  planted  about  eigh- 
teen inches  apart  in  shallow  drills,  covered  with  three  inches  of  soiL 
The  rows  should  not  be  less  than  three  feet  apart,  so  as  to  admit  the 
horse-hoe  or  cultivator  to  run  between  the  plants ;  frequent  loosening 
of  the  soil  being  of  the  greatest  moment,  and  without  which  the  plants 
inll  cease  to  grow  during  the  dry  seasons. 

As  winter  approaches  the  steins  will  become  yellow,  and  inay  be  re- . 
moved  by  cutting  with  a  scythe.    If  young  plants  are  required  for  a ' 
new  plantation,  they  can  be  procured  at  tiiis  time,  by  forking  up  the 
spreading  stems  near  the  surface,  and  preserving  them  in  sand  for  spring 
planting. 

At  the  end  of  the  third  summer's  growth,  if  the  culture  has  been  favor- 
able, the  roots  will  have  become  strong  enough  for  economic  use.  The 
process  of  digging  out  and  harvesting  the  roots  is  the  most  tedious  oper- 
ation connect^  with  the  crop.  They  will  be  foxmd  from  two  to  three 
ieet  in  depth,  and  can  only  be  reached  by  the  use  of  the  spade  and  mat- 
tock, although  these  can  be  largely  assisted  by  the  plow,  especially  if 
a  deep-set  subsoil-plow  is  run  close  to  the  rows,  which,  by  loosening  the 
soil,  may  enable  the  operator  to  pull  the  plants  up  without  much  loss  of 
root  by  breakage. 

The  marketable  portions  are  trimmed  of  all  side  roots,  washed,  dried, 
and  tied  up  in  bundles.  If  kept  for  any  length  of  time  they  should  be 
covered  with  sand  until  wanted  for  use.  The  side  roots  are  used  for 
lordier  planting^,  and  should  also  be  suitably  stored,  so  as  to  prevent 
tlem  from  molding,  which  they  are  very  apt  to  do  if  kept  warm  .and 
damp. 

To  raise  young  plants  from  seed,  a  properly  enriehed  and  pulverized 
spot  of  ground  should  be  selected,  and  the  small  beans  sown  thinly  in 
shallow  drills  early  in  spring.  In  rich  soil,  and  under  the  most  favora- 
ble conditions  of  growth,  the  young  plants  will  be  strong  enough  for 
removal  after  one  year's  growth ;  but  a  second  year's  growwi  in  the  nur- 
sery rows  will  afford  better  root-cuttings,  as  well  as  furnish  a  larger 
iunonnt  for  selection. 

WILLIAM  SAUNDERS, 

Supmntendent 

Hon.  Fbed.  Watts, 

Commissioner. 
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REPORT  ON  FUNGOID  DISEASES  OF  PLANTS, 

Sib  :  The  following  experiments  were  made  with  the  view  of  ascer- 
taining what  influences  native  mildewed  vine-leaves  have  in  communi- 
cating their  fungoid  diseases  to  the  healthy  parts  of  an  afifected  leaf; 
and  also  of  leaniing  whether  the  fungus  Botrytis  vitis  viticola  (Berk  & 
Gnrts)  can  be  communicated  by  the  contact  of  a  mildewed  vine-leaf 
with  a  healthy  leaf  growing  on  the  same  vine. 

The  importance  of  such  an  inquiry  may  be  understood  when  we  coq- 
sider  the  relation  of  foliage  to  root,  wood,  and  fruit  growth,  since  the 
greater  the  leaf  growth,  the  greater  will  be  the  root  and  wood  growth. 
If  mildew  on  the  vine-leaf  is  infectious  by  contact,  it  follows  that  all 
affected  leaves  should  be  removed  and  destroyed  as  soon  as  discovei^ed. 
But  if,  on  the  contrary,  mildewed  leaves  do  not  communicate  this  dis- 
ease by  contact,  such  leaves  need  not  be  removed  j  and,  although  the 
disease  may  apparently  increase  and  cover  the  entire  foliage,  the  fruit 
may  mature  better  and  more  quickly  with  mildewed  leaves  than  with- 
out them.  My  experiments  were  confined  to  a  Devereux  vine,  growing 
on  the  south  part  of  the  Department  grounds*  This  vine  was  aeuttingt 
which  had  been  removed  from  its  parent  stock  three  years  ago,  and 
planted  with  others.  I  am  not  aware  how  this  vine  was  aftiected  dorinf^ 
the  second  year  of  its  growth,  but  during  its  third  it  was  very  much 
covered  by  the  fungus  B,  v.  viticola^  which  grows  on  the  under  side  of 
the  native  vine-leaves,  and  is  represented  by  Plate  1.  It  generally  ap- 
•  pears  first  along  the  main  leaf-ribs  and  leading  fine  veins,  &om  which  it 
spreads  over  the  leaves  of  the  vine. 

My  fii*st  experiment  consisted  in  securing  to  the  back  of  a  healthy  leaf 
a  mildewed  one,  its  spores  coming  in  contact  with  the  back  surfiace  of 
tJie  healthy  leaf,  both  remaining  attached  to  the  growing  vine.  The 
second  experiment  consisted  in  securing  the  mildewed  portion  of  a  vine- 
leaf  to  a  healthy  portion  of  itself,  doubling  the  leaf  backward,  without 
injury  to  it,  and  securing  it  in  position  by  means  of  pins,  the  leaf  re- 
maining attached  to  the  vine.  The  third  experiment  consisted,  firat,  in 
producing  by  friction  a  slight  abrasion  on  the  under  surface  of  the 
healthy  portion  of  a  mildewed  leaf,  and  in  bending  back  the  mildewed 
portion,  fastening  it  to  itself  in  that  position.  The  fourth,  in  making  a 
slight  abrasion  on  the  upper  and  under  surface  of  a  healthy  leaf,  and  in 
rubbing  its  upper  and  under  surface  with  a  leaf  covered  with  spores.  I 
visited  the  vine  every  day  during  eight  weeks,  but  failed  to  discover  any 
fungoid  growth  induced  by  either  of  the  modes  employed.  These  ex- 
periments give  evidence  that  this  species  of  fungi  is  not  readily  propar 
gated  by  spore  contact.  During  the  experiments  the  weather  was 
highly  favorable  to  the  growth  of  fungi,  and  other  leaves  on  the  aame 
vine  became  mildewed  during  the  experiments. 

I  find  that  all  the  leaves  which  were  affected  by  this  fungus  were  of 
the  second  growth,  and  of  a  light-green  or  yellowish-green  color.  The 
leaves  which  were  not  aflfected  were  of  a  dark-green  color  and  of  the 
first  growth,  gnd  were  consequently  more  matured,  containing  less  acid. 
I  find  that  all  the  leaves  of  the  native  varieties  of  a  light-green  or  yel- 
lowish-green color,  when  of  a  soft,  porous  texture,  are  more  liable  to 
attacks  of  fungi  on  the  under  side  of  the  vine  than  leaves  of  a  dark  color, 
but  when  these  light-green  leaves  are  thin  and  glossy  the  liability  to 
mildew  is  ditainished.  The  Scuppemong,  and  other  varieties  of  this 
class,  having  flossy  leaves,  are  said  to  be  exempt  firom  mildew.  Their 
varnished  surfaces  probably  protect  them  firom  climatic  changes. 
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PLATE  IV. 
[Pl^tb  1  or  FxTHOOiD  Sbbixb.] 


VUVGirS  OF  THJi  HATITB  OBAPB  YUnL 

(BotrvtuavUieoia,) 


Uigitizodl^ 
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PLATE  V. 
{TULTM  2  OF  FuirooiD  Snuxt.] 


OMVU8  uaomuLA. 


Fnngiis  fonnd  on  the  upper  snrfiftoe  of  the  native  grape  ylne  in  the  autumn. 

Figs.  1, 2, 8,  4,  S,  6,  and  7  represent  its  stages  oonsecntlTely,  in  the 

latter  bursting  and  throwing  out  its  sporangia. 
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I  observe  that  the  old,  dark^green  leaves  of  the  native  varieties  are 
attacked  in  the  fall  of  the  year  by  a  fungus,  which  appears  on  the  upper 
iTiiface  in  white  spots,  and  is  found,  when  placed  under  the  microscope, 

to  be  a  species  of  Unoinula^  (see  Plate  2,)  a  form  similar  to  Oidium 

2W:m,  the  European  vine-fungus.  In  a  plot  of  two-year-old  vines, 
growing  in  the  southeastern  portion  of  the  Department  grounds,  the 
rines  generally  attacked  by  B,  v.  vitioola  are  easily  distinguished  at  a 
eonsiderable  distance  by  their  color,  the  dark-green  leaves  being  wholly 
fi^  while  the  very  light*green  and  yellowish«green,  excepting  thin  and 
glossy  leaves,  are  much  affected.  For  esample,  in  a  row  of  two  year 
old  Concord  vines,  six  hundred  in  number,  the  leaves  a  dark  green,  no 
fangos  appeared  on  the  leaves,  while  near  the  Goncord,  in  a  row  of 
Herbemont  vines,  numbering  about  four  hundred,  every  one  was  affected 
with  fungus.  A  row  of  Baldwin's  Lenoir  had  only  light-green  leaves 
aifeoted,  the  older  dark-green  leaves  being  wholly  exempt.  A  row  of 
aeveral  hundred  plants  of  Norton's  Virginia  seedling  were  all  affected*, 
wMle  a  row  of  the  Olinton,  the  leaves  of  which  are  smooth  and 
dightly  glossy,  though  of  a  light-green  color,  were  wholly  exempt 
from'fungi.  These  observations  indicate  the  importance  of  fostering 
Ibe  leaves  of  the  first  growth,  since  they  escape  the  ravages  of  B.  vitis 
viticola  during  the  heat  of  the  summer.  Hybrids  of  the  European 
and  native  American  vines  were  not  so  critically  examined  as  to 
the  effect  of  fungi  on  the  leaves  of  the  spring  and  summer  growth, 
although  it  is  well  known  that  these  vines  are  affected  by  the  native 
fiingi  when  grown  outdoors  without  protection.  I  fobnd,  on  the  23d 
of  August,  on  three  year  old  vines  especially,  a  few  leaves  of  the  follow* 
ing  varieties  slightly  attacked  by  Uncinula^  viz,  Rogers,  Nos.  4,  5,  7,  9, 
12, 13, 15, 18, 10,  20, 33, 43, 44,  Cornucopia,  Ives,  Perkins,  Rachel,  Union 
Yillagei  Brandt;  and  To  Kalon  had  lx)th  forms  of  fungi  on  the  leaves. 
The  iirst  growth  of  spring  leaves  had  Unoinula  on  the  upper  side ;  the 
second  growth,  or  summer  leaves,  had  B.  v.  viticola  on  the  under  side. 

The  following  list  of  vines  of  the  same  age^  growing  on  the  same  soil, 
side  by  side  \^ith  the  preceding,  exhibit  no  mildew  whatever  at  the  same 
date:  Autuchon,  Isabella,  Goncord,  Nonantum,  Rogers's  34,  Clinton, 
Weehawken,  Fedora,  Creveling,  Hyde's  Eliza,  Jjoudon's  Early,  Ives's, 
Alvey,  Christiana,  Walter,  and  Faxton. 

I  have  found  a  class  of  native  vines  the  leaves  of  which  are  very  sub- 
ject to  sun-scald.  Their  leaves  are  thin,  smooth,  without  gloss,  contain- 
ing very  little  juice.  On  such  I  have  never  found  any  form  of  fungi, 
Ibe  amount  of  heat  necessary  to  form  mildew,  other  conditions  beipg 
ooosidered,  produces  sun-scald  on  leaves  containing  little  sap.  A  cer- 
Uio  amount  of  sap  is  necessary  for  the  production  of  fungi.  Absolute 
dijQess  never  fosters  it.  When  JS.  v.  mticola  attacks  a  vineUeaf,  it  pro- 
daces,  either  by  the  absorption  of  the  sap  or  by  cellular  disorganization 
caased  by  its  presence,  a  whitish,  spotted  appearance  at  the  points  of 
attack,  and  causes  the  leaves  to  wititier. 

The  results  of  the  investigations  of  Dr.  Hales,  concerning  the  circu- 
iation  of  snp  through  the  main  trunk  of  the  grape- viue,  show  the  im- 
portance of  understanding  the  relative  force  of  sap  circulation  in  difler- 
ent  species  and  varieties  of  vines,  and  the  consequent  efifect  on  the 
assimilation  of  plant-food. 

Dr.  Hales  having  made  a  cross-cutting  in  a  vine-trunk,  and  secured 
to  the  vine  a  tube  so  arranged  that  it  would  virtually  constitute  a  con- 
tinuation of  the  cellular  arrangement  and  air-tubes,  combined  with  this 
contrivance  a  bent  glas^  tube,  containing  mercury,  and  forming  a  sort 
of  barometer,  in  which  the  movements  of  the  mercury  depended  on  the 
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pressure  of  the  trunk-sap.  In  one  experiment  he  found  the  force  of  the 
sap  equal  to  the  weight  of  thirty-eight  inches  of  mercury,  showing  a 
force  nearly  five  times  greater  than  that  of  the  blood  in  the  crorai 
artery  of  a  horse,  and  seven  times  greater  than  the  force  of  the  blood 
in  Uie  artery  of  a  dog.  Burcke  found  that  in  a  vine  the  spring  sap, 
having  a  specific  gravity  of  1.0008,  raised  a  column  of  mercury  to  the 
Jhelght  of  fourteen  and  one  half  inches,  and  therefore  exerted  a  pressnre 
equal  to  that  of  a  column  of  water  one  hundred  and  ninety-five  inches 
high.  In  another  experiment,  sap  of  specific  gravity  1.0009,  raised  the 
mercury  to  the  height  of  seventeen  and  one  ImLf  inches.*  It  was  also 
found  that  the  pressure  of  the  sap  was  affected  by  the  atmospheric 
pressure ;  even  the  changes  of  sun  heat  and  light  modified  it.  The  sap 
of  plants  is  much  influenced  in  its  conditions  by  atmospheric  variations^ 
and  contracts  or  expands  according  as  the  pressure  of  the  extemski  air 
is  increased  or  diminished.  During  a  low  atmospheric  pressure,  should 
the  leaf-sap  pass  through  the  pores  of  the  leaf  to  the  surface,  moisten- 
ing it  with  albuminous  juices,  the  food  of  fungi,  then  a  high  temper- 
ature following,  all  the  conditions  necessary  for  the  formation  of  fungi 
are  present.  It  has  long  been  observed  tliat  rust,  mold,  mildew%  and 
smut  follow  such  a  course  of  atmospheric  variation.  Theoretically,  a 
shower  of  rain,  though  the  result  of  low  atmospheric  pressure,  will  not 
prove  injurious  to  the  leaves  of  plants,  its  tendency  being  to  remove 
from  them  all  soluble  and  insoluble  substances.  Sprinkling  the  leaves 
has  the  same  effect,  while  dull,  haasy  weather  has  the  opposite  tendency.* 

The  California  cfimate,  with  the  exception  of  the  Bean^oast,  and  especiany  where  the 
western  winds  drive  the  fogs  over  the  locality,  is  eminently  adapted  to  the 


cnltnre  of  ffrape-vines,  and  it  is  proved  condnsively  that  no  European  locality  can 
eqnaii  within  200  per  cent.,  its  prodnctireness.  The  oldest  inhabitant  has  no  recoUeo- 
Hon  of  a  failure  in  crops  or  grapes,  t 

During  the  potato  disease  in  Ireland  it  was  generally  observed  that 
Botrytis  infestuns  (potato  fungus)  frequently  appeared  after  dense  fogs. 
A  heavy  shower  of  rain  seemed  to  revive  the  foliage,  while  continued 
heavy  showers,  followed  by  high  temperature,  seemed  to  have  an  effect 
on  the  foliage  similar  to  heavy  dews  and  fogs,  by  surcharging  the  leaves 
and  stems  with  moisture,  particularly  during  a  period  of  fungoid  prevsr 
lence. 

I  have  lately  observed  on  native  grape-vine  leaves  a  singular  serpen- 
tina white  line.  A  microscopical  examination  of  it  shows  t£at  the  white 
substance  consists  of  mycelium  intermixed  with  groups  of  perfected  con- 
ceptacles  or  fruit  of  an  Erysiphe  fiingus,  (a  form  of  fungus  found  only 
on  living  vegetable  matter.)  On  ttie  removal  of  this  mildew,  which  to 
all  appearance  was  wholly  on  the  surfiadfe,  it  was  found  that  the  mil- 
dewed path  was  confined  to  the  track  of  a  '4eaf  miner.''  It  is  evident 
that  the  "miner"  in  its  passage  between  the  upper  and  lower  surfaces 
of  the  leaf  destroyed  the  cell-walls  on  botii  sides  of  its  'track,  causing 
the  juices  to  escape  and  permeate  the  thin  and  porous  epidermis,  thus 
creating  an  opportunity  for  the  fungous  growth.  It  appears  probable 
that  when  the  leaf-juice  pervades  the  surface  of  the  leaf,  it  retains  for  a 
time  its  living  organic  functions,  maintaining  a  continued  connection 
with  the  cellular  matter  within  the  leaf.  When  a  vine-leaf  is  bruised 
to  a  pulp  and  exposed  to  the  air,  fungi  of  the  genus  Mncor  (microscropi- 
cal  toadstools,  see  Plate  3)  make  their  appearance  in  various  forms.'  It 
is  an  established  fact  that  the  vital  constitution  and  composition  of 
any  body  tegulate  the  forms  of  the  fungi  which  grow  upon  it,  subject, 

*  Encyoloptedia  Britannica,  voL  v,  p.  112. 

t  Transactions  of  the  California  State  Agricultural  Society. 
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however,  to  dimatic  modificadona.  I  found  &n  Erysphe  fungus  matur- 
ing to  perfection  on  a  bunch  of  grapes  taken  from  a  foreign  vine  several 
days  after  it  was  removed  from  the  vine.  Although  the  ripening  of 
froit  after  removal  firom  the  vine  is  not  necessarily  the  result  of  organic 
]i^  it  is  probable  that  for  a  time  after  removal  from  the  parent  wood, 
M%  leaves,  and  bra;nches  retain  the  life  principle,  (and  consequently 
eooUnae.to  have  the  power  to  support  fungi  peculiar  to  living  vegeta- 
ble matter.)  Saussure's  experiments  on  the  bough  of  a  cactus  seem  to 
confirm  this  view.  Having  detached  a  bough  of  a  Cactus  opuntia  from 
the  plant  and  placed  it  in  common  air/he  found  that  in  the  course  of 
one  night  the  branch  inhsded  four  cubic  inches  of  oxygen.  But  when 
he  cat  it  to  pieces  and  pounded  it  in  a  mortar,  no  inhalation  took  place; 
and  there  may  again  be  noted  the  distinction  between  the  growths  of 
fungi  on  living  and  dead  matter,  for  it  is  not  until  the  exudations  of 
the  plant  have  wholly  lost  vitality  that  the  fungi  peculiar  to  dead  mat- 
ter wiU  appear  on  them,  these  growths  in  their  turn  affording  support 
to  other  fungi. 

On  the  first  introduction  of  heated  air  into  the  hospitals  of  Europe,  it 
was  found  that  the  cuticle  of  the  patients  cracked  and  peeled,  but  this 
eTil  ceased  on  the  introduction  of  water  into  the  wards.  It  has  also 
been  found  that  very  dry  and  heated  air,  in  vine  hot-houses,  fiEtvors  the 
growth  of  Eryriphe  fungi,  and  micrpocopical  observations  may  yet  show 
that  a  very  hot,  dry  atmosphere  causes  a  partial  destruction  of  the  epi- 
dermis of  vine-leaves,  and  by  this  means  an  exudation  of  juice  on  the 
sar£ace  of  the  leaves.  This  view  seems  to  be  confirmed  by  the  fact  that 
moistening  the  floors  of  hot-house  grapHeries  retards  the  growth  of  Ery- 
nphe.  But  in  vegetable,  as  in  animal  life,  a  particular  disease  may,  at 
different  times,  originate  from  different  causes. 

As  fdbumen  forms  one  of  the  important  proximate  principles  of  grape- 
jnice,  it  may  be  well  to  consid^  what  action  is  exerted  upon  it  by  potash 
aod  phosphoric  add  and  other  substances,  when  applied  to  the  soil  as  plant- 
food.  Some  substances,  on  coming  in  contact  with  albumen,  coagulate 
it  at  once,  thereby  retarding  circulation.  It  is  coagulated  by  several 
organic  bodies;  for  example,  tannic  acid  and  creosote,  which  latter  acts 
catalytically,  a  little  sufSdng  to  coagulate  a  large  quantity  of  albumen 
without  entering  into  combination  with  it.  Most  mineral  acids,  as  sul- 
pharic,  chlorhydric,  nitric,  and  pyrophosphoric,  precipitate  it  in  Uie  inso- 
luble state.  Solution  of  bichromate  of  potash,  of  alum,  corrosive  subli- 
mate, subacetate  of  lead,  and  many  other  substances,  precipitate  pure 
albamen  fipm  its  aqueous  solution,  just  as  they  do  the  whites  of  eggs. 
When  several  volumes  of  ether  are  added  to  a  concentrated  solution  of 
albamen,  a  gelatinous  substance  is  formed.  This  mass  re-dissolves  in 
^ter  if  this  be  added  immediately.;  but  if  the  water  be  added  after  a 
ekort  delay,  it  will  not  then  effect  dissolution.  This  property  of  sul- 
phoric  ether  points  to  an  easy  method  of  destroying  fungi,  and  even 
insects,  such  as  the  <<  mealy  bug.''  Sulphuric  ether,  ^cohol,  and  many 
other  substances,  destroy  insect  life  when  applied  to  the  foliage  in 
strength  sufiElcient  for  the  purpose,  and  in  ^o  doing  coagulate  the  albu- 
men of  the  juice,  stop  the  circulation  and  destroy  the  foliage.  But  it 
would  seem  from  the  observations  of  Wnrty  that  when  water  is  applied 
at  once  the  albumen  is  again  rtndered  soluble.  In  this  way  the  insects 
aDd  fungi  might  be  removed  without  destroying  the  plant  Dilute  alco- 
hol would  probably  «erve  the  purpose  better  than  sulphuric  ether,  since 
the  former  is  soluble  in  all  proportions  of  water  while  the  latter  is  not. 
Indeed,  sulphuric  ether^  when  pure,  may  be  washed  in  water  without 
combining.    The  experiment  should  be  tried  first  on  a  small  plant. 
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Weak  acids  do  not  precipitate  albamen.  It  is  soluble  in  aqneous  sok 
tlons  of  potash,  and  in  considerable  quantities  of  chlorides,  also  in  cold 
phosphoric  and  acetic  acids.  The  latter,  when  concentrated  after  a  few 
hours'  exposure  to  the  air.  coagulates  the  albumen.  Caustic  potash, 
lime,  soda,  and  ammonia  also  render  it  soluble.  It  is  also  wortby  of 
remark  that  although  the  acid  solutions  of  metallic  oxides  prove  destruc- 
tive to  plants,  the  alkaline  solutions  of  the  same  metals  do  not  coagulate 
albumen,  and  therefore  are  not  equally  iDjurious.  When  the  oxides  of 
acid  solutions  are  precipitated  ]i)y  the  action  of  alkalies,  and  re-dissolved 
by  the  latter,  vegetable  life  is  not  destroyed  by  their  presence.  Hence 
the  value  of  soluble  alkalies  in  the  soil.  Phosphoric  acids  and  potash 
are  solvents  of  albumen,  and  render  the  sap  of  plants  more  fluid,  assist- 
ing circulation,  besides  oeing  valuable  as  plant-food,  and  their  presenoe 
in  quantity  probablj&  retards  the  growth  of  the  ftingi.  It  has  long  been 
observed  that  grape-vines  grown  under  the  eaves  of  houses,  against 
brick  and  stone  walls,  and  protected  by  trees,  are  less  liable  to  fungoid 
growth  than  those  grown  without  protection.  Unilbrmity  of  tempera- 
ture is  the  chief  benefit  derived  from  this  protection,  and  the  heat  is  not 
only  more  uniform  but  greater  in  quantity.  Dews  are  prevented,  as 
well  as  the  partial  stagnation  of  the  sap.  Oloudless  nights  favor  the 
formation  or  dews,  but  clouds  reflect  the  earth's  heat  back  to  the  earth, 
raising  the  atmospheric  temperature  and  preventing  the  condensation 
of  the  moisture  of  the  air  upon  the  vines.  l?he  eaves  of  houses  and  the 
foliage  of  trees  have  a  similar  effect. 

The  presence  of  soluble  mineral  salts  in  the  juices  of  the  vine-stock 
retards  their  freezing.  Thus,  a  solution  of  sulphate  of  soda,  saturated 
above  the  fi*eezing-point  in  a  flask,  may  be  cooled  many  degrees  below 
it  without  freezing.  Despretz  says  that  in  low  temperature,  in  the  ca«e 
of  water  containing  more  than  24.7  parts  carbonate  of  soda,  the  salt 
cnrstallizes  before  the  water.  A  similar  action  is  observed  in  sea-\fater. 
Plant-juices  containing  soluble  salts  in  solution  will  not  ft-eeze  at  S2P. 

The  foliage  of  plants  may  suffer  firom  chilling  winds  without  freezingf 
and  injuries  from  these  causes  are  the  more  to  be  feared  because  they 
are  not  immediately  visible. 

The  "  storm-glass,"  although  a  mere  toy.  shows  beautiftdly  the  chem- 
ical changes  which  take  place  firom  chilling  winds  and  atmospheric 
changes.  During  warm,  agreeable  weather,  the  fluid  which  it  contains 
is  perfectly  transparent,  but  on  the  approach  of  stormy  weather, 
with  high  and  chilling,  though  not  freezing,  winds,  tho  salts  of  the 
preparation  crystallize  and  become  opaque.  Bolutioos  of  paraffine  in 
colorless  coal-naphtha  become  thick  in  advance  of  stormy  weather. 
The  paraffine  separates  in  needle-like  crystals  and  becomes  cloudy. 
The  sap  of  all  plants  containing  soluble  salts  is  affected  in  a  similar 
manner. 

Mr.  A.  Haraszthy  recommends  that  tho  vineyard  planter  consider 
whether  he  is  planting  for  wine  or  for  the  grape  market.  If  for  the 
former,  he  must  look  for  a  soil  which  is  made  by  volcanic  eruptions; 
and  the  more  magnesia,  lime,  or  chalk  the  soil  contains,  the  better. 
This  kind  of  soil  never  cracks,  and  it  retains  moisture  admirably  during 
the  summer.  Such  soils,  he  says,  will  prodnce  a  wine  that  will  keep 
good  for  fifty  or  one  hundred  years  and  improve  annually,  not  being 
liable  to  sour,  or,  on  exposure  to  the  air  after  one  year  or  age,  to  be- 
come turbid  and  change  color  in  the  bottie  or  glass.'  If  such  a  soil  can- 
not be  had  for  the  vineyard,  a  shell-mound  may  be  accepted  as  next 
best  in  character,  and  capable  of  giving  a  good  wine  in  great  abun- 
dance.   A  light,  sandy,  gravelly  soil  will  give  an  abundance  of  wine,  but 
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not  of  good  keeping  quality.  The  wine  Trill  soon  ehange  color  and  be- 
come soar  when  exposed  to  the  air,  and  the  only  mode  of  keeping  it  for 
yean  is  by  the  addition  of  brandy  or  alcohol.* 

h  this  statement  the  chemical  condition  of  the  soil  is  not  considered. 
Its  mechanical  state  is  doubtless  highly  important,  but  its  chemical  con- 
did<m  is  also  important.  Mechanical  conditions  may  retard  or  assist  , 
eliemical  development.  The  microscopi(%l  discoTeries  of  Pasteur,  and 
tlie  discoveries  of  De  Bary  respecting  fungi,  in  conjunction  with  the  ob- 
servations of  Hoffman,  may  lead  to  results  of  great  value  to  thp  vine- 
yardiftt 

Pasteur  discovered  that  the  fermentation  in  wines  resulted  ftom  the 
preseooe  of  germs  of  fungi.  Do  Bary's  experiments  tend  to  prove  that, 
although  the  spores  of  fungi  are  not  absorbed  by  leaves,  their  germinal 
matter  is,  especially  by  the  cotyledons,  or  seed-leaves  of  plants.  Hoflf. 
man  and  others  have  shown  that  plants  will  absorb  into  their  system 
dye^tuffs,  coloring  the  very  leaves ;  thus  yellow  prussiate  of  potash  and 
other  salts  have  been  absorbed  through  the  entire. cellular  formation 
iritiiQat  decomposition.  It  has  been  fully  demonstrated  that  foreign 
sobstaaces,  when  sufficiently  soluble,  have  been  absorbed  by  the  roots 
of  piaots.  The  conceptacles  of  an  JBryripM  fungus,  although  too  large 
for  absorption  by  the  roots  or  stomata  of  the  leaves,  or  of  the  green 
parts  of  the  branches,  supply,  when  broken,  a  fluid  which  contains  the 
germs  of  fungous  life,  and  which  may  be  absorbed.  When  a  conceptacle 
is  crashed  between  glass  slides  and  placed  under  the.  microscope,  it  ap- 
pears as  in  Fig.  7,  plate  2,  a  fluid  being  seen  flowing  from  the  opening 
made. 

When  pure  sugar  is  held  In  solution  in  pure  water,  fermentation  does 
Qot  take  place,  although  the  temperature  may  be  favorable ;  but  when 
vine-teaves  are  added  to  the  solution,  fermentation  commences;  and 
when  a  portion  of  the  fermenting  liquid  is  placed  under  the  microscope* 
the  budding  spores  of  fungi  are  seen  in  active  growth.  Organic  acids 
are  formed  during  the  decomposition  of  vegetable  matter,  (as  in  under- 
drahied  soils,)  presenting  conditions  unfavorable  to  the  growth  of  plants. 
T|)e  presence  of  decomiposifig  vegetable  matter  could  not  be  injurious  to 
plants,  did  the  roots  simply  absorb  from  it  pure  water.  The  fact  that 
the  roots  of  plants  rot  when  kept  in  stagnant  water  is  sufficient  proof 
tliat  germinal  matter  of  %ngi  has  in  some  way  affected  the  plant,  but 
the  leaves  and  branchesare  also  affected,  giving  proof  of  internal  disease. 
There  is  found  on  the  Department  grounds  a  matured  Devereaux  vine, 
^ich,  though  apparently  very  healthy  in  foliage  and  wood,  yet,  owing 
to  mildew,  foOs  to  mature  its  fruit.  A  cutting  from  thiB  vine  exhibited 
Qthe  third  year  of  its  growth  more  ftmgi  on  its  leaves  than  did  all  the 
udre  vines  put  together.  In  this  case  there  is  some  evidence  of  con- 
t^zQination  in  the  juice.  If  the  germinal  matter  of  fungi  is  absorbed  by 
tk  roots  of  plants,  or  by  the  seed-leaves,  it  follows  that  drainage  should 
be  resorted  to  as  a  means  of  prevention.  But  in  many  cases  the  forma- 
tion of  cells  of  fungus  and  organic  acids  may  be  prevented  by  the  applica- 
tion to  the  soil  of  lime  and  its  compounds,  the  carbonate  of  lime,  if  in 
snfflcient  quantity,  neutralizing  all  acids,  whether  mineral  or  organic.  The 
i^uiphate  of  lime,  being  soluble  in  500  parts  of  water,  no  damage  can  be 
(lone  from  its  presence  in  excess.  The  carbonates  of  potash  and  soda 
ixfing  very  soluble  in  water,  their  excess  in  the  soil  would  injure  the 
roots  of  plants. 
It  Is  worthy  of  note  that  the  wines  made  from  vines  of  volcanic  regions 

*  IlAnazthy's  report  on  the  grapee  and  wines  of  CalifomiOi  p.  314,  Transactions  of 
CaliibrDiA  State  Agricoltnral  Society  for  1858.  (    r^^^\r> 
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have  less  ten4enc!y  to  ferment  than  those  of  moist  valleys,  and  of  sandy 
and  gravelly  regions  when  devoid  of  limestone. 

MILDEW  ON  THE  ETJBOPEAN  GEAPE-VINE. 

The  European  grape-^vine  grown  in  hot-houses  in  the  United  States  is 
subject  to  a  prevalent  form  of  mildew  similar  to,  if  not  identical  with 
that  which  proves  destructive  to  the  vines  in  Europe,  known  as  Oidium 
Tuckerji.  Plate  4  represents  its  various  stages  of  growth.  The  cause  of 
its  growth  is  still  an  open  question,  and  is  being  discussed  by  the, lead- 
ing mycologists  of  Europe. 

Some  forms  of  mildew  are  produced  by  excessive  moisture,  assisted 
by  a  certain  degree  of  heat,  while  certain  other  forms  are  matured  only 
under  comparative  dryness  and  heat.  Oidium  Tuckeri  seems  to  be  of 
tl^  latter  class,  judging  &om  an  experiment  recently  made  in  one  of  the 
hot-houses  of  the  JDepartment,  and  believed  to  be  the.  first  test  experi- 
ment of  its  kind.  An  experimental  glass-house,  in  which  grew  a  variety 
of  grape-vines,  native  and  foreign,  was  selected  for  the  test.  Mr.  Saaii- 
ders,  the  superintendent,  gave  orders,  on  the  24th  of  June  of  the  present 
year,  that  the  usual  watering  of  the  house  be  dispensed  with  for  a  time, 
at  the  same  time  stating  that,  as  a  consequence  of  this  withholding  of 
water,  Oidium  Tuckeri  would  quickly  appear.  In  twelve  days  afterward 
this  fungus  made  its  appearance  on  the  foreign  grapes,  covering  them 
in  a  few  days  wit)i  a  heavy  coating  of  mildew  of  a  very  destructive 
character.  The  leaves  and  stems  were  also  covered  with  the  myceUam 
spores  and  fruit  of  the  fungus  in  all  its  stages. 

It  is  not  supposed  that  extreme  atmospheric  dryness  alone  prodnces 
this  mildew.  The  organic  germs  may  be  connected  with  the  vine  in- 
ternally or  externally,  but  heat  and  a  certain  degree  of  dryness  would 
seem  to  foster  its  growth  in  a  material  degree,  and  the  experiment  proves 
that  extreme  dryness  facilitates  the  growth  of  this  fungus.  Although 
the  hot-house  in  which  the  foreign  mildewed  vine  grew  contained  several 
native  vines,  the  branches  of  which  intertwined  with  those  of  the  foreign, 
the  Oidium  did  not  affect  either  the  fruit  or*leav^  of  the  native  vines. 
The  vines  are  five  years  old. 

In  the  new  grapery,  where  about  one  hundred  two-year  old  foreign 
vines  are  growing  vigorously,  a  single  leaf  of  the  Early  Smyrna  was 
observed,  on  the  24th  of  June,  to  be  slightly  mildewed  on  the  upper  sni- 
face.  This  occurred  just  opposite  a  bottom  ventilator  which  had  been 
probably  left  open  for  a  few  days,  and  the  action  of  dry  air  being  con- 
tinued, a  few  more  leaves  became  mildewed.  These  examples  illustiato 
fully  the  tendency  of  dry  air  to  mildew  the  foreign  grape-vine  under  a 
certain  degree  of  temperature.  The  Oidium  is  generally  first  seen  on  a 
sinj^le  leaf.    It  resembles  water  stains,  but  is  easily  detected. 

The  moist  cool  climate  of  England  is  not  favorable  to  the  growth  of 
this  particular  fungus,  but  all  writers  concur  in  the  statement  that 
Oidium  Tuckeri  was  first  observed  in  a  hot-house  in  England  in  lS4o, 
In  1847  it  first  appeared  in  France,  in  the  hot-houses;  then  it  spread 
rapidly  to  the  trellised  vines,  and  to  those  cultivated  near  the  ground. 
It  then  invaded  Spain,  and  in  1851  it  appeared  in  Italy.  A  certain 
amount  of  moisture,  organic  life,  and  a  given  temperature  are  necessaiy 
to  its  development. 

It  is  a  singular  fact  that  the  perfected  fruit  of  this  fungus  has  not 
been  hitherto  seen.    Cook  says : 

Tlio  vino  disease,  so  fearfaUy  destractive  on  the  continent,  and  not  altogether  an- 
known  in  this  country,  [£ngland,]  is  another  of  these  incomplete  fungi.    From  an  in* 
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An  eryslplie  fon^iui  of  the  Suropean  grape  y Ine.    Figs.  1,  2,  8,  4,  ft,  and  6  represent  Its 
yarioos  stages  of  growth.    The  small  conceptacles  (4)  are  first  yellow, 
then  change  to  brown.    Fig.  6  is  represented  in  the  act  of  burst- 
ing and  throwing  out  its  sporangia. 
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dividual  who,  at  the  time  of  its  fiist  discoyery  in  the  south  of  England,  took  con- 
biderable  iDterest  iu  the  subject,  it  was  called  Cidium  Tttckeri,  which  name  it  continues 
to  bear,  both  here  and  abroad,  nntil,  with  many  others,  probably  nearly  all  of  the 
Kune^Dos,  it  was  found  to  be  onlj  a  barren  state  of  what  is  called  by  mycologists  an 
iJfjHpiU.  The  real  discoverer  of  this  mildew  was  ondoobtedly  the  Remm.  J.  Berkeley, 
violm  raccessfally  devoted  a  long  life  to  the  study  of  these  minute  organisms.    In 


BekdtfB  CT3rptoganiic  Botany,  page  274,  he  says  that  in  the  vine  mildeto  no  (udgerous 
ipgm^  (perfected  fruit)  has  yet  been  found. 

The  position  assumed  is,  that  tills  mildew,  so  far  as  has  been  observed 
in  England  and  on  the  continent  of  Europe,  consists  only  of  mycelium 
and  spore  formations,  as  exhibited  by  Figs.  1,  2,  3,  4,  and  5,  Plate  4, 
Fig.  6  being  its  perfected  fruit.  Where  this  species  of  fungus  attacks 
the  young  grapes  it  destroys  the  outer  skin,  (epidermis,)  which  ceases  to 
grow,  ^hile  the  interior  portion  continues  to  swell,  and,  as  a  conse- 
qaeace,  the  berries  burst,  shoeing  the  seeds.  The  climate  of  this  dis- 
trict seems  highly  favorable  to  the  perfected  growth  of  this  fungus. 
We  hare  collected  many  specimens  containing  all  the  forms  of  its  pro- 
giesdoD,  some  of  which  have  been  photographed.  Fig.  6,  Plate  4,  is 
a  specimen.    • 

When  this  fungus  attacks  the  leaves  of  the  foreign  vine,  slightly 
tnusparent  spots  are  observed,  showing  a  seeming  internal  chemicid 
cbaoge.  The  next  stage  appears  of  a  whitish  color;  few  would  sup- 
pose it  to  be  mildew,  but,  when  transferred  to  glass  slides,  its  whole 
fonnation  is  distinctly  seen  under  the  microscope.  In  its  first  stage,  on 
the  sorlace  of  the  leaf,  (see  Fig.  1,  Plate  4,)  it  may  be  easily  destroyed^ 
or  at  least  greatly  retarded  in  its  growth,  being  simply  in  the  mycelium 
sta^,  (a  th^ad-like  form,)  by  the  application  of  sulphur  or  its  oompounds, 
either  in  dry  powder  or  as  a  wash.  When  sulphur  is  fluxed,  or  boiled  in 
vater  with  potash,  soda,  or  lime,  the  sulphur  combines  chemically  with 
the  alkali,  forming  sulphides  soluble  in  water.  The  sulphides  of  calcium, 
potassiam,  sodium,  and  anmionium  are  very  soluble,  and  should  be  highly 
(iiiuted  when  used  as  washes;  no  more  should  be  dissolved  in  water  than  is 
reqoired  for  immediate  use.  When  exposed  to  the  air  they  change  in 
chemical  composition,  the  sulphide  of  calcium  becoming  sulphate  of 
lime,  and  the  sulphides  of  potassium  and  «odium  becoming,  resi)ectively, 
'^Qlpbates  of  x>otash  and  soda.  So  long  as  the  solutions  are  of  an  amber 
t'olor,  however  pale,  they  are  fit  for  use,  and  contain  sulphur  in  solution 
a^  a  sulphide.    The  sulphates  of  the  alkalies  are  colorless. 

The  usual  mode  of  trapsferring  the  delicate  forms  of  mildew  to  glass 
^des  consists  in  removing  a  portion  with  a  point,  placing  it  on  a  glass 
^de,  and  securing  it  with  a  varnish  ring  under  a  thin  disk  of  glass.  This 
I'iode  destroys  the  natural  arr^gement  of  the  mycelium,  spores,  &c.,  ^ 
^^  prevent  which  I  devised  the  following  mode  of  transferring  the  mil- 
'^^  to  glass,  as  a  means  of  perfectly  exhibiting  their  various  forms 
^er  the  microscope :  Dilute  copal  varnish  to  a  very  limpid  condition 
^i)i  benzine,  then  pour  a  portion  on  a  slip  of  glass  three  inches  by  one; 
•^  superfluous  varnish  being  quickly  poured  off  enough  will  remain  to 
j'^nn  a  thin  film.  Whto  nearly  dry  pfess  gently  the  leaf,  branch,  or 
^rrj,  on  the  sticky  varnish,  when  a  portion  of  fungus  remains.  It  is 
jm  mounted  in  the  usual  manner  for  practical  purposes,  and  is  in  con- 
"itioa  for  photographing.  Plate  6  represents  highly  magnified  concep- 
{^tles,  fruit  of  the  foreign  vine  Erysiphe  mildew,  as  seen  on  their  green 
•>^ches  and  leaves,  which,  when  not  removed,  Survive  the  winter. 
*>lien  they  burst  their  spores  and  protoplasm  germinate,  covering  the 
S^n  branches,  buds,  and  leaves,  in  the  spring  of  the  year,  and  pene- 
trating the  soft,  green  branches  from  which  they  draw  their  support. 

"Ilie  applicatiou  of  a  wash  to  the  vine-branches  in  the  fall  of  the 
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year,  by  ineaus  of  a  long,  brisUed  brash,  would  probably  remove  or 
modify  tao  evil  inflaence  of  fangi,  as  well  as  the  germs  of  insect  life 
which  may  bo  on  the  tmnks  and  branches.  Bhoold  the  protoplasm  from 
crashed  coiw;eptacles  or  spores,  conseqaent  on  the  friction  from  brush- 
ing, flow  over  the  parts  affected,  the  wash  employed  should  have  the 
property  of  coagalating  the  poisonous  flaid.  Weak  solutions  of  tannic 
acid,  carbonate  of  lime,  and  alcohol,  will  produce  such  results;  proba- 
bly the  tannic  acid  would  prove  the  least  injurious  to  the  vine. 

DISEASES  OF  THE  PEAR. 

A  Beurr6  Langelier  pear-tree  growing  on  the  grounds  of  the  Depart- 
ment has  faild  during  the  last  two  year|to  perfect  Its  fruit.  When  the 
fruit  is  nearly  matured  it  becomes  pitted^  and  softens  under  theskin^an 
internal  decomposition  or  rot  sets  in,  and  the  fruit  decays.  Plate  6 
represents  its  appearance  under  this  disease. 

On  placing  a  portion  of  the  decayed  pear  under  the  objec^glas8,  my 
attention  was  first  directed  to  numerous  spores  of  fungi' and  branched 
mycelium  in  the  brown,  decayed  portion.  In  n)y  second  day's  observar 
tions  I  found  very  small,  snake-like  forms  of  the  genus  AfiguiUulA 
These  entozoa  are  especially  remarkable  and  interesting  on  account  of 
their  tenacity  of  life,  resembling  in  thii^  respect  the  Tardigrada  and  Bo- 
tatari.  Thus  Anguillula  flumatilis^  when  eicposed  to  the  heat  of  the  son, 
becomes  softy  but  takes  food  and  exercises  its  reproductive  functions  aa 
before. 

The  sanfb  tenacity  is  possessed  to  an  extraordinary  degree  by  Anguilr 
lula  tritici^  which  will  revive  after  having  been  kept  in  a  dry  state  for 
more  than  five  years;  it  is  not  even  destroyed  by  being  ftt)zen.  Tritu^ 
is  found  in  blighted  wheat,  sometimes  infesting  the  young  plants,  bor- 
rowing in  the  leaf-sheaths  in  great  numbers.* 

After  many  experiments  on  the  juice  of  the  pear  as  to  the  best  mode 
of  detecting  entozoa,  and  of  separating  them  from  the  cellular  matter, 
I  was  able  to  secure  them  alive  in  great  numbers.  I  herewith  submit 
drawings  representing  their  various  stages  of  growth.  Figs.  1, 2,  aud 
3,  Plate  7,  represent  those  found  alive.  Figs.  4.  5,  6,  and  7  are  th(we 
which  did  not  exhibit  life,  and  were  probably  m  the  embryo  stato 
Groups  9  and  10  represent  spore  formations  found  within  the  pear  in  the 
decaying  pulp.    All  are  highly  magnified. 

The  presence  of  entozoa  and  fungi  in  the  pears  of  this  tree  explains 
the  cause  of  their  rapid  destruction.  Broken  or  decomposing  ceils  are 
>  distinctly  seen  under  the  microscope.  Under  decomposition  the  \y^ 
becomes  soft  and  watery,  and  at  this  stage  of  decay  entozoa  come  to  matu- 
rity, and  move  about  from  place  to  place  through  it.  By  placingaiwrtion 
of  the  cellular  matter  In  a  piece  of  muslin  and  applying  pressure,  a  thicK 
juice  passes  through  the  mesh,  and  a  single  drop  of  this,  thinned  witn 
pure  water  and  put  under  the  microscope,  exhi\)its  these  animals  moving 
about  like  snakes  through  the  liquid,  greedily  eating  spores  of  W"gJ 
and  cellular  matters.  I  have  no  theory  to  advance  for  the  presence  ot 
these  animal  forms  In  the  center  of  fruit  fresh  from  the  tree.  Purtuer 
researches  may  develop  the  true  source  of  their  existence,  but  their 
detection  for  the  first  time  thus  situated  may  lead  to  some  practical 
results  in  the  manufacture  of  vinegar  fi^om  apples. 

Fruit-growers  in  some  of  the  States  complain  of  f heir  inabiuty  w 
manufacture  apple-vinegar  profitably,  owing  to  the  vast  number  oi 

*  GiifElth  &  Henfrey's  Mioroaoopioal  Diotionazy. 
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Attacked  by  fungi  and  entoaoa. 
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PLATE  X. 
(Plats  7  o»  Fuvooxd  Suubs  J 


BVTOBOlA.  VOUVO  UI  THS  BSVBKA  LAHOSLIKB  PKAR,  AITD  KirOWV  AS   '"▲irOUII.LUI.A." 

This  genus  was  formerly  placed  among  the  Infusoria,  but  Is  now  arranged 
in  the  order  Nematoldea. 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


li 


PLATE  XL 
[PXJLTB  8  OF  FuKoom  Sebibs.] 


BNTOZOA  A2n>  FUKOI  WHICH  ATTACK  THE  TOMATO. 

Entosoa  In  the  embryo  and  active  state  found  in  trophy  tomato. 
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viaegar  '^eds,"  so-called,  germinating  in  the  expressed  jaiee,  and  for 
tliia  reason  many  have  abandoned  its  mannfactore.    The  discovery  of 
the»eQto2oa  in  frnit  while  on  the  tree  proves  that  investigations  need 
no  longer  be  confined  to  the  vinegar  or  atmosphere,  bnt  to  the  fruit. 
7crther  researches  may  trace  their  existence  still  further  back.    It  is 
t^e  province  of  science  to  continne  such  investigations  until  the  root  of 
tltfevil  is  discovered  and  the  germs  destroyed. 
Hie  British  vinegar  manufacturers  have  also  suffered  from  the  pres- 
eooeof  these  animals.    They  have  found  that  by  adding  a  very  small ' 
portion  of  chemically  pure  sulphuric  acid  to  the  vinegar  their  presence 
¥38  prevented,  and  an  act  of  Parliament  was  passed  allowing  a  small 
portioD  of  sulphuric  acid  to  be  used*  and  the  manufacture  of  apple- vine- 
gar was  thereby  rendered  profitable.    (As  commercial  sulphuric  acid 
alviyg  contains  arsenic,  only  the  chemically  pure  should  be  used.) 
Since  I  found  entozoa  in  the  pear,* I  have  examined  other  fruits  to  ascer- 
tain their  condition  in  this  respect,  and  have  found  them  in  great  abund- 
uoe  in  the  inferior  varieties  of  peaches,  and  in  slightly  decaying  toma- 
toes and  apples.    I  have  also  found  a  few  in  the  p^ect  peach  and  apple, 
showing  that  the  germs  were  there,  needing  only  favorable  conditions 
to  hKome  develop^    The  entozoa  found  in  the  respective  fruits  exam- 
«oodtUffer  from  each  other  in  their  internal  and  external  forms,  and  are 
all  invisible  to  the  naked  eye.    Fig.  1,  Plate  8,  represents  the  perfected 
farm  of  the  entozoon  of  the  Trophy  tomato;  Figs.  2  and  3,  spores  and 
my  ceUum  formations. 

FUNOOID  DISBASBS  OF  THB  PBAOH-TBXB. 

On  the  Utb.  of  January,  1872, 1  oomineuced  a  series  of  experiments 
and  observations  on  peach-tree  bark,  embracing  that  of  the  roots,  with 
the  view  of  ascertaining,  if  possible,  the  cause  of  the  disease  known  as 
the  ^^yeOows  of  the  peach."  To  that  end  I  selected  specimens  of  the 
^M^  of  A  tree  affected  with  this  disease,  and  also  the  bark  of  a  healthy 
peadf-tree,  removing  in  each  case  all  tne  layers,  including  the  liber  or 
inner  bark.  I  examined  the  specimens  as'removed  with  a  low  power, 
bat  Med  to  discover  any  form  of  fungus.  Thinking  that  the  fungns  in 
the  bark,  if  any,  might  be  in  the  form  of  germs  only,  I  next  submitted 
the  specimens  to  the  action  of  water,  placing  each  in  a  cup  of 
water  by  itself,  and  subjecting  them  botii  to  a  uniform  temperature. 
The  liquids  were  examined  daily.  On  the  sixth  day  of  maceration  I 
&mnd  a  copious  supply  of  mycelium  in  the  albuminous  matter  of  the 
iiber.  Pl^t^  9,  Fig.  1,  represents  its  first  stage ;  Figs.  2, 3, 4,  and  5,  other 
stages  of  fungi  growth  found  in  connection  with  it.  The  mycelium,  when 
matured  is  jointed  and  branched.  The  threads  are  only  the  fifte^n- 
tionsandth  of  an  inch  in  diameter.  At  the  present  stage  of  investiga- 
tioD  it  would  be  premature  to  attempt  to  describe  its  various  stages; 
forUier  observations  are  neoessary.  During  the  spring  and  fiedl  of  the 
year  the  leaves  and  fruit  should  be  examin^.  It  is  possible  that  the 
perfect  form  of  the  frnit  of  this  flingns  will  be  fonnd  on  the  decaying 
leaves.  In  the  healthy  bark  infusions,  thus  far,  no  fungi  are  visible.  I 
combined  the  inAision  made  from  the  bark  of  the  unhealthy  tree  with 
acetate  of  lead  in  solution,  which  precipitated  the  albuminous  matter,  a 
portion  of  which,  when  placed  under  the  object-glass,  of  250  diameters, 
exhibited  a  black,  dotted  appearance.  Experiment  and  observation 
iQay  develop  the  fact  hereafter  that  the  dotted  structure  is  the  germinal 
matter  of  fungL  From  present  observation  it  would^seem  that  the 
fongos  of  the  yeUowB  fianns  on  the  last  cellular  ^posit  of  the  cambium 
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on  the  liber.  The  maceration  of  the  bark  of  the  tnink  and  branches 
exhibits  the  presence  of  albnminooB  matter  in  which  a  profosion  of 
mycelium  is  found.  The  bark  of  the  roots  has  a  very  limited  portion  of 
albumen.  When  the  albuminous  matter  is  in  profusion,  monads  and 
fungi  readily  grow,  but  the  converse  condition  gives  opposite  results ; 
hence  the  absence  of  fungi  in  solutions  of  the  bark  of  the  roots.  Solu- 
tions of  the  healthy  bark  gave  no  signs  of  fungi.  These  experiments 
were  frequently  repeated^  giving  uniform  results.  This  disease,  so  well 
known  to  the  horticultunst,  was  first  observed  about  the  year  1800.  or 
a  few  years  previous.  Attention  was  attracted  in  the  neighborhood  of 
Philadelphia  to  the  sudden  decay  and  death  of  the  orchards  without 
apparent  cause.  From  Philadelphia  and  Delaware  the  disease  extended 
to  New  Jersey,  where,  in  1814,  it  was  so  prevalent  as  to  destroy  a  con- 
siderable portion  of  all  the  orchards.  About  three  or  four  years  later 
it  appeared  on  the  banks  of  the  Hud^n,  or  from  1812  to  1815,  gradually 
and  slowly  extending  northward  and  westward  to  the  remainder  of  the 
State.  Its  progress  to  Connecticut  was  taking  placJb  at  the  same  time, 
a  few  trees  here  and  there  showing  the  disease  until  it  became  well-known 
(though  not  generally  prevalent)  throughout  most  of  the  warm  parts  of 
xfew  BDgland.  Downing  states  that  no  writer  has  yet  ventured  to  as- 
sign a  theory  supported  by  any  &cts  which  would  explain  the  caftse  of 
peach  yellows.    N oyes  Darling,  of  New  Haven,  Qonnecticut,  says : 

When  the  disease  commenoee  in  a  gaxden  or  orchard  oontaining  a  considerable 
number  of  trees  it  does  not  attack  aU  at  once.  It  breaks  out  in  patches,  which  pio- 
gremvely  enlarge,  liU  eventually  aU  the  trees  become  victims  to  the  malady.  Thus,  ia 
an  orchara  of  two  and  a  half  acres,  aU  the  trees  were  healthy  in  1627.  The  next  year, 
two  trees  on  the  west  side  of  the  orchard,  within  a  circle  of  four  rods  diameter,  took 
the  yeUows.  A  similar  fact  is  now  apparent  in  my  neighborhood.  A  fine  lot  of  two 
hundred  young  trees,  last  year  in  perfect  health,  now  show  disease  in  two  spots  near  the^ 
opposite  ends  of  the  lot,  having  exactly  six  diseased  trees  in  each  patch  ooatagncMis  to 
each  other,  while  aU  the  other  trees  axe  free  from  any  marks  of  disease. 

It  has  been  remarked  that  the  most  luxuriant  and  healthy  varieties  are 
more  liable  to  it  than  the  slow<growing  sorts,  which  are  said  to  be  rarely 
affected.  Many  fruit-growers  suppose  that  this  disease  has  its  ori^n  in 
spring  frosts ;  but  it  should  be  obsarved  that  in  the  multiplicity  of  rea- 
sons given  for  the  yellows,  tiie  dis«E»e  is  unknown  in  Europe.  It  should 
also  be  taken  into  consideration  tibat  peach-trees  which  grow  under  the 
shdter  of  glass  are  not  afiGBCted  by  tke  yellows.  The  character  of  the 
soil,  then,  does  not  seem  to  be  the  cause  of  the  yeUows;  for  the  same 
kind  of  soil  on  which  the  yellows  of  the  peach  flourish  will  produce  a 
healthy  peach-tree,  if  grown  under  glass  structures.  Thorough  coltiva- 
tion  of  ttie  soil  may  retard  this  diMase,  but  should  its  original  cause 
have  ftdl  sway,  it  will  contmue  its  ravages. 

In  exposed  places,  subject  to  sudden  changes  of  temperature,  experi- 
ment may  yet  prove  the  advantage  of  windmg  porous  cloth  satuiuted 
with  sulphide  of  calcium  around  the  trunk  and  principal  branches  ot 
the  peach-tree,  especially  when  signs  of  the  yeUows  are  visible.  The 
adoption  of  any  system  of  protection  during  un&v<NrabIe  seasons  would 
have  a  beneficial  effect.  Sulphur  compounds  have  been  used  as  a  paint, 
with  good  results.  The  fact  that  the  threaded  myc^ium  of  fungi  has 
been  found  in  profusion  on  the  liber  of  the  peach-tree  is  sufftcient  to  ex- 
plain the  cause  of  firuit  and  leaf  disease,  since  the  fruit  and  leaves  are 
only  an  extension  of  the  tree.  The  formation  of  this  mycelium  on  the 
wood  or  inner  bark  of  the  peach-tree,  when  affected  with  the  ydlows,  ex- 
plains to  some  extent  the  cause  of  the  presence  of  sheets  of  myoeliam, 
known  as  punlror  spunk,  found  frequently  between  the  rin^  of  annual 
growth  of  the  oak  and  ouier  trees.    The  evidence  thus  fiunished  in  the 
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▲VD  OTHm  FWOOID  VOBXS  VOTTITD  OV  THS  LIBBB  OF  ▲  PBAOH 
TKEM  HATIVO  TOM  "TXLLOWB." 
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PLATE  Xin. 
(Platb  10  OF  FuirooiD  Sbbixs.] 


TWiea  OV  A  HXALTHT  PBACH  TUB. 
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PLATE  XIV. 
[Platb  11  OF  FuifooiD  Skbixs.] 


TWICM  OV  ▲  PKACH  TIIKB  HAVIIva  THS  ''TXLLOWS.** 
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PLATE  XVL 
[Plats  13  or  Puhooid  Ssbiks.] 


MILDBW  OF  THB  ULAO,  GBTUS  SaCBOBPOBBIA. 

Exhibiting  its  Twiona  stsget  of  growth.    Conooptaclefl  (Fig.  5>  are  flnt  yellow, 

to  ft  hrown  color. 
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investigations  of  the  peach  yellows  favors  the  view  that,  when  the  my- 
celiam  is  formed  on  the  wood,  the  cambiam  cell  layers  are  deposited  be- 
tween the  myceliom  and  the  liber,  inclosing  in  this  way,  annually,  a 
sheet  of  myceliam,  which  continues  to  grow,  and  necessarily  becomes 
highly  compressed  or  felted.  From  these  sheets  of  mycelium  proceed 
threads  which  pass  through  the  pores  to  the  surface  of  the  bark,  the 
ends  of  which  thicken,  become  bulbous,  and  ultimately  form  into  ^<  toad- 
stools "or  other  variety  of  perfected  fruit;  these,  in  turn,  reproduce 
spores,  which  germinate  and  continue  the  work  of  destruction.  The 
soU  itself  may  bec6me  the  harbinger  of  these  germinating  forms,  and 
in  this  way  the  roots  may  suffer  ftom  the  absorption  of  the  germinal 
matter. 

Generally  the  bark  of  fruit-trees,  in  winter  is  practicaUy  destitute  o^ 
sap,  consequently  the  solid  matter  will  not  suffer  from  freezing,  but  in  the 
case  of  an  early  spring  a  partial  and  premature  flow  of  sap  is  induced, 
vhich  is  frequently  succeeded  by  chilling  winds,  and  even  frost.  The 
stractare  of  fungi,  being  much  simpler,  comes  to  perfection  in  a  much 
shorter  period  of  time  than  will  a  portion  of  a  higher  organized  plant. 
Fungoid  growth  has  therefore  a  great  advantage  over  the  higher  types 
of  vegetation.  The  frequent  flow  and  stoppage  of  the  sap  has  therefore 
a  favorable  influence  on  the  growth  of  fuu^,  while  it  has  an  unfavorable 
inflaence  on  the  more  advanced  vegetable  forms.  It  is  not  simply  frost 
that  the  fruit-grower  has  to  fear  so  much,  but  the  irregularities  of  the 
season.  Plate  10  represents  the  twigs  of  a  healthy  peach-tree,  and 
Plate  11  those  of  a  peach-tree  having  the  yellows. 

THE  MILDEW  DISEASES  OF  THE  LILAC. 

It  is  generally  supposed  that  every  species  of  the  lilac  is  subject  tO 
a  form  of  mildew  destructive  to  its  ornamental  appearance  as  a  decora- 
tive shrub;  bat  investigation  has  proved  that,  in  this  vicinity  at  least, 
certain  varieties  of  the  lilac  do  not  mildew. 

In  the  arboretum  of  the  Department  are  growing  nearly  thirty 
varieties  in  one  group.  On  the  22d  of  August  I  examined  them 
minutely,  and  found  no  mildew ;  but  on  the  1st  of  September  slight 
indications  of  an  Erysiplie  fungus  were  visible  to  the  naked  eye  on  all 
the  varieties  having  dark  green  leaves,  and  mildew  continued  to  in- 
crease and  spread  over  the  foliage  as  long  as  the  vigor  of  growth  con- 
tinued. Such  of  the  dark  green  leaves  as  did  not  mildew  blackened, 
blighted,  and  died  long  before  the  fall  of  the  leaf,  indicating  the  pres- 
ence of  some  internal  disease.  When  such  leaves  are  ground  into  a 
pulp  with  water,  and  placed  under  the  object-glass  of  a  microscope  of 
fifty  diameters,  mycelium  and  spores  are  at  once  visible.  (See  plate  12.) 
So  far  as  my  observations  extend,  those  varieties  whose  leaves  are  of  a 
very  light  green  are  not  infested  by  leaf  mildew  during  any  part  of  the 
season.  Such  leaves,  when  ground  into  a  powder  or  pulp,  with  water, 
and  examined  under  a  power  of  1,260  diameters,  exhibit  neither  the 
spores  nor  mycelium  of  fungi. 

Plate  12,  Fig.  1,  represents  a  mildewed  lilac  leaf,  genus  Mierosphaeria. 
la  this  case  the  mildew  is  not  confined  to  the  upper  surface ;  both  sides 
are  affected.  Fig.  2  represents  a  highly-magnified  view  of  the  first 
stages,  or  mycelium  threads,  of  the  mildew.  The  remedial  applications 
should  be  applied  to  the  foliage  at  this  stage  of  the  mildew,  before  its 
spores  form.  Figs.  3,  4,  5, 6,  and  7  represent  its  other  spore  formations, 
or  stages  of  growth,  to  the  perfected  fruit. 

Plate  14  represents  a  view  of  its  fruit,  or  last  stage  of  its  growth, 
oighly  magnified.     All  the  varieties  of  lilac  on  the  grounds  are  . 
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growing  witliia  a  space  of  fifty  feet  square,  and  are  sabject  to  the 
same  caltnre ;  the  differences  in  composition  of  saps,  color  of  leaf,  and 
susceptibility  to  mildew  are  probably  due  to  a  difference  of  cellular 
structure. 

Professor  Graham,  in  his  researches  upon  the  diffusion  of  liquids,  dis- 
covered a  new  means  of  separating  substances  which  have  with  difi&calty 
yielded  to  the  ordinary  processes  of  chemical  analysis.  By  allowing  com- 
plex organic  and  inorganic  liquids  to  diffuse  through  a  parchment  paper 
diaphragm,  he  found  that  they  separated  into  two  classes,  which  he 
termed  crystalloids  and  calloids,  the  process  of  separation  beiog  called 
dialysis.  By  this  dialytio  method  of  analysis  arsenic  has  been  removed 
from  a  complicated  organic  solution ;  soluble  silicic  jujid  for  stone  preser- 
vation has  been  separated  from  accompanying  salts,  and  many  other 
equally  important  but  hitherto  difficult  separations  have  been  easily 
effected.  It  is  probable  that  this  principle  of  diffusion  discovered  by 
Graham  is  that  which  acts  in  the  diffusion  of  liquids  through  the  ceils 
of  plants,  the  cell- walls  corresponding  to  the  parchment  diaphragms. 

Although  the  deep  color  of  the  leaf  may  depend  on  causes  long  ante- 
rior to  its  growth,  it  is  probable  that  the  color,  when  permanently  estab- 
lished, affects  the  internal  chemical  relations  of  the  leaf.  In  the  mana- 
fkcture  of  carmine  it  has  long  been  observed  that  brilliant  colors  can 
onlv  be  produced  under  the  i^Buence  of  bright  sunshine.* 

The  mechanical  combination  of  chlorine  and  water  when  excluded  from 
light  will  not  change  in  its  chemical  conditions,  but  if  exposed  to  sun- 
light the  wateris  decomposed,  owing  to  the  affinity  which  chlorine  has 
for  hydrogen,  and  muriatic  acid  is  formed.  Light  green  leaves  will  allow 
the  transmission  of  light  through  them,  while  dark  leaves  will  exclude 
and  reflect  the  light,  at  the  same  time  absorbing  more  heat  than  the 
others.  In  some  cases  chemical  changes  are  affected  more  by  the  pres- 
ence of  light  than  of  heat,  and  in  other  cases  heat  will  cause  combina- 
tions which  are  not  produced  by  the  presence  of  light.  A  combination 
of  bichromate  of  potash  and  gelatine  may  be  boiled  without  chemical 
change,  but  when  this  compound  is  subjected  to  the  action  of  light  it  is 
rendered  insoluble  in  water;  and  a  knowledge  of  this  fact  has  heen 
found  very  useful  in  recent  art  enterprises.  Albumen,  on  the  contrary, 
although  very  similar  in  composition  to  gelatine,  is  coagulated  by  h^ 
but  not  by  light.  As  a  consequence  of  the  principles  thus  illustrateo, 
important  changes  often  result  from  the  mere  color  of  the  leaf. 

It  is  well  known  that  the  colors  of  grasses  and  cereals  are  very  sem- 
bly  affected  by  the  use  of  particular  fertilizers,  which,  when  appHw  ^^ 
excess,  produce  very  dark  green  and  rank  growths.  I  am  brought  to 
the  conclusion  that  in  such  cases  the  seeds  and  all  parts  of  the  pl»nt 
undergo  corresponding  changes  in  composition.  The  changes  effected 
by  high  cultivation  are  liable,  by  persistence  in  such  culture,  to  b^<^® 
fixed  and  constitutional  peculiarities.  On  this  principle  certain  modes 
of  culture  retard  or  increase  tendencies  to  mildew.  Continued  observar 
tion  and  experiment  are  necessaiy  to  a  full  understanding  of  the  causes 
of  such  fungoid  growths,  and  the  remedies  which  should  be  applieOi 
and  it  is  believed  that  the  opportunities  afforded  by  the  arboretum  of 
the  Department  will  lead  to  a  more  complete  knowledge  of  this  impor- 
tant field. 

THOMAS  TATLOB, 

Microscoptst 

Hon.  Fbedei^gk  Watts,  Commissioner, 

•SirHiimphii^slfiQlqrHionlij^t.    (See<<H»piaron]>9«fng.*') 
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.  hltftaly  ■agnifled.  t1«w  of  the  oonoeptaoles  or  fruit  of  the  fongiu  which  hifeBte 
the  leayee  of  the  lilao. 
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.    REPORT  OF  THE  EDITOR. 

SiB:  The  miscellaneous  work  of  the  Department  has  been  continued, 
and  that  which  has  been  deemed  most  comptote  in  matter  and  most  sug- 
l!ative  in  its  teaching  has  been  prepared  for  publication  under  my 
direction,  as  editor  of  the  annual  report. 

The  topical  investigation  and  the  compilation,  I  may  be  permitted  to  say, 
in  justice  to  others,  if  not  to  myself,  are  mainly  the  work  of  persons  con- 
nected with  the  Department  in  different  capacities,  though  subject  to 
editorial  direction  and  revision.    Since  the  era  of  indivfdual  essays  the 
work  has  been  entirely  impersonal  as  to  the  regular  clerical  or  statistical 
force  of  the  Department,  personal  credit  sometimes  being  given  to  experts 
oraQthorities  engaged  temporarily  in  aid  of  some  specific  investigation. 
Ab  several  thousand  persons  have  annually  a  part  in  the  furnishing  of 
data  used,  a  public  acknowledgment  of  the  source  in  each  case  would 
be  a  maoifest  absurdity.    Great  difficulty  has  been  experienced  in  ob- 
taining, for  these  purposes  of  investigation  and  compilation,  persons 
combinmg  the  requisite  practical  experience  with  the  tact  and  judgment 
aod  literary  ability  so  essential.    Men  very  useful  for  other  service,  with 
soperior  education  and  flue  abilities,  lacking  either  practical  experience 
or  technical  knowledge,  either  a  nice  sense  of  discrimination  or  the  power 
of  generalization,  may  be  utterly  worthless  for  this  duty.    The  exclu- 
sive service  of  men  of  l^rge  agricultural  experience  and  observation— 
agricoltnral  editors  of  the  highest  type— is  not  often  attainable  at  the 
rate  of  11,200  to  $1,800  per  annum,  and  congressional  appropriations 
do  not  usually  recognize  exceptional  experience  or  technical  skill,  but 
tend  to  a  dead  level  of  mediocrity.    This  is  one  of  the  defects  of  the 
civil  service,  difQcult  to  remedy,  but  none  the  less  obstructive  of  progress 
in  a  work  of  this  character.    While  the  agricultural  public  and  the  rural 
press  have  been  tolerant,  and  even  commendatory,  the  editor  has  found 
it  impracticable  to  realize  fully  his  ideal  of  improvement    Were  the 
obstacles  to  the  highest  attainment  fully  disclosed,  a  sufficient  excuse 
for  deficiencies  would  be  furnished^  and  possibly  a  suggestion  of  a  higher 
award  of  appreciation  for  the  persistent  attempt  to  elevate  the  character 
and  advance  the  practical  utility  of  the  publication. 

It  may  not  be  generally  known  how  meager  is  the  pecuniary  provision 
for  the  publication  of  these  reports,  monthly,  annual,  and  special.  The 
fifteen  hundred  county  statistical  correspondents,  aided  by  three  times 
as  many  assistants  selected  from  the  ranks  of  progressive  and  intelli- 
gent fanners  after  counsel  with  officers  of  local  societies,  congressmen, 
and  others,  work  without  compensation,  and  give  far  more  trustworthy 
information  than  could  be  expected  firom  salaried  agents.  The  gratui- 
toos  labor  thus  rendered  is  actually  worth,  at  a  miserably  inadequate 
valuation,  (100  per  county,  or  a  total  of  $150,000  per  annum.  Much 
other  gratuitous  service  is  received  from  farmers,  experimenters  in  the 
i^oral  arts,  consuls  of  the  United  States  in  foreign  countries,  and  others. 
Kot  a  tithe  of  the  labor  of  gathering  and  preparing  matter  used  in  the 
^^ports  is  paid  for,  and  the  entire  appropriation  for  this  object,  used  in 
clerk-hire  in  the  Statistical  Division,  for  special  statistical  investigations, 
for  writing  and  compilation  of  material  for  annual  and  other  reports, 
pas  for  several  years  been  only  $15,000  per  annum.  Not  even  the  eilit- 
iQg  of  the  annual  has  received  the  compensation  of  a  single  penny  for 
^^ears,  though  in  that  time  the  publication  of  1,430,000  copies  has 
P«en  ordered  by  Congress.  It  has  been  a  labor  of  love,  in  nearly  all  of 
Its  departmentSi  its  oontingeacieB  met  by  an  annual  dole  of  appropria- 
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tions  inadequate  to  supply  the  matter-  of  a  first-class  agricultural 
monthly  for  three  months.  With  these  disadvantages  and  obstacles 
before  him,  the  editor  is  content  to  leave  his  intentions  and  accomplished 
results  with  a  discriminating  and  generous  public  > 

In  a  recent  monthly  report  appeared  the  following  announcement  of 
an  imx)ortant  and  urgently  demanded  statistical  survey,  to  be  made  the 
basis  of  a  valuable  feature  in  the  annual : 

Perhaps  the  most  importunt  special  work  engaging  the  present  attention  of  the 
statistical  division  is  the  collection  of  &cts  iUnstrating  the  industrial  bUUum  of  West- 
em  America,  showing  the  progress  of  settlement  and  colonization,  the  yield  and  qiul- 
ity  of  agrionltural  prodnction,  the  profit  of  the  several  branches  of  agricuUnraj  indns- 
tiy,  the  peculiarities  of  cUmate  and  soU,  and  the  economic  aspects  of  irrigation, 
tree-plantmg,  and  other  specialties  incident  to  roial  improvement  of  the  great  plains, 
the  Sooky  Mountains,  and  the  Pacific  coast. 

A  beginning  has  been  made*  but  the  work  has  not  progressed  suffi- 
ciently for  the  publication  of  any  portion  of  it.  It  will  be  continoed  so 
far  as  the  small  means  at  hand  for  statistical  investigation  may  permit, 
and  it  is  confidently  expected  that  a  survey  covering  one  or  more  of  the 
Territories  may  be  presented  in  the  annual  report  of  1872.  In  the  pres- 
ent volume  is  a  continuation  of  the  agricultural  topography  of  the  Ter- 
ritories from  exploration  by  Bev.  Gyru^  Thomas,  the  agricultoiist  and 
naturalist  of  Hayden's  geological  exploration. 

The  new  industry  of  t^^e  Sonth^  fruit-growing  for  market,  which  is 
destined  to  great  expansion  in  vanety  and  extent  of  production,  ib  pre- 
sented in  a  statistical  paper,  which  is  the  resuU)  of  much  research.  Sim- 
ilar data  from  Florida,  with  much  of  a  general  character  upon  the 
resources  and  productions  of  that  interesting  State,  also  appear.  Amoog 
the  recent  introductions  of  promising  plants  for  the  South,  jute  is  prom- 
inently  placed,  and  a  brief*  account  of  its  successful  propagation  is 
given. 

A  classification  of  the  agricultural  patents  of  the  year  is  again  made 
a  feature  of  the  report,  and  the  direction  of  inventions  indicated.  An 
investigation  concerning  weights  and  measures  in  the  several  States 
will  supply  a  want  that  has  long  been  felt,  and  afford  much  local  infor- 
mation upon  this  complicated  subject. 

The  engineering  appliances  for  irrigation,  as  employed  in  Colorado,  is 
furnished  by  an  engineer,  Mr.  F.  J.  Stanton,  secretary  of  the  Colorado 
Agricultural  Society,  and,  for  purposes  of  comparison  and  incidental 
suggestion,  a  brief  view  of  the  irrigation  systems  of  foreign  countries. 

Digests  of  the  State  reports,  reviews  of  the  several  publications  of 
the  year,  briefs  of  farm  experiments,  and  prominent  agricultural  ftcl^ 
have  their  customary  place,  as  indices  of  current  progress  and  a  record 
for  future  reference.  The  peculiar  uses  and  characteristics  of  American 
wools  are  canvassed,  with  the  aid  of  an  expert  of  unquestionable  an- 
thority.  The  annals  of  industrial  education  have  also  been  continned, 
with  architectural  iUustrations. 

It  has  been  thought  that  the  agricultural  features  of  the  coming  ^n- 
tennial  of  American  independence  should  have  a  proper  presentation, 
which  has  been  attempted  in  a  paper  on  that  subject. 

The  question  of  th^  relation  of  agriculture  to  other  industries  is  an 
important  one,  and  it  has  been  deemed  proper  to  present  certain  con- 
siderations bearing  upon  it. 

^veral  investigations  are  in  progress,  which  must  be  continued  for 
the  publication  of  1872. 

J.  B.  DODGE, 

Mitar  of  BeporU. 

Hon.  Fbjbbebick  Watts,  Commu^wMr. 
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TESTS  OF  DEPARTMENT  SEEDS. 

Before  entering  upon  the  record  of  experiments  of  the  year*it  is  pro- 
posed to  present  some  general  facts  concerning  the  comparative  advan- 
tages of  light  and  heavy  seeding  with  cereals,  as  recorded  incidentally 
ID  correspondence  detailing  tests  of  seeds/  The  amount  of  seed  now 
used  to  the  acre  is  mnch  less  than  formerly.  No  arbitrary  rales  as  to 
the  proper  amount  can  be  given,  however,  as  the  habits,  character,  or 
variety  of  plant,  the  nature  of  the  soil,  &c.,  enter  into  the  account.  In 
Cuthbert  W.  Johnson's  Farmer's  Encyclopedia,  Londonj  1842,  it  is  recom- 
mended that  two  and  a  half  to  three  and  a  half  bushels  of  wiuter- wheat 
be  sown  per  acre,  broadcast,  or  two  to  three  bushels,  drilled ;  four  to  six 
bashels  of  oats,  broadcast,  or  thr^e  and  a  half  to  four  and  a  half,  drilled ; 
two  and  a  half  to  three  and  a  half  bushels  of  rye,  broadcast,  and  two  to 
three,  drilled.  The  amount  of  seed  employed  by  the  best  English  farmers 
is  now  much  less  than  formerly.  Mr.  George  Wilkins,  Wix  Vicarage, 
(England,)  has  given,  in  the  Gardener's  Chronicle,  the  result  of  his  ex- 
periments in  seeding. 

We  quote  from  the  report: 

For  fourteen  years  in  snccession  he  never  exceeded  two  pecks  or  sixteen  qnarts  of 
wed  wheat  to  the  acre,  and  sometimes  nsed  less  than  one  peck,  and  yet  in  each  of  two 
of  these  years  he  harvested  fifty-six  bushels  of  wheat  to,  the  acre,  and  the  average  of 
the  fourteen  crops  in  fourteen  years  was  forty-fonr  bushels  to  the  acre.  The  seed  was 
Bown  with  a  drill.  Quo  of  the  conditions  necessary  to  the  production  of  large  crops 
from  thin  seeding  he  states  to  be  the  sowiug  of  the  seed  early  m  the  fall,  that  the  plai ' 
may  have  a  fair  start  before  the  setting  in  of  winter.    Thorough  drainage  he  also  < 


from  thin  seeding  he  states  to  be  the  sowiug  of  the  seed  early  m  the  fall,  that  the  plants 

may  have  a  fair  start  before 

teems  an  essential  condition. 

Mr.T.  If.  M.  Oartwright,  another  English  farmer,  experimented  with 
three  kinds  of  wheat,  as- noted  in  the  annual  report  of  this  Department 
for  1869,  page  293.  With  one  peck  of  seed  to  the  half  acre,  sown  in 
drills  twelve  inches  apart,  he  raised  thirteen  bushels  and  one  peck  of 
Talarera  wheat;  with  two  pecks,  sown  in  drills  at  the  same  distance 
apart,  he  raised  fourteen  bushels -and  three  pecks;  and  with  four  pecks, 
sown  in  drills  six  inches  apart,  he  raised  fourteen  bushels^and  one  and 
a  half  pecks,  or  three  bushels  more  per  acre  with  a  bushel  of  seed  than 
with  a  half  bushel ;  and  three  pecks  and  a  half  less  per  acre  with  two 
bushels  of  seed  than  with  one  bushel,  though  two  and  a  half  bushels 
more  than  with  a  half  bushel  of  seed  per  acre.  Experiments  with  Hun- 
ter white  wheat  and  Fenton  wheat  gave  similar  results  on  little  larger 
plats  of  ground,  indicating  that  the  largest  proportionate  yield  was  from  ' 
the  lightest  seeding  named,  though  that  was  a  trifle  too  light  for  the 
productive  capacity  of  the  ground,  as  shown  by  the  slight  increase  of 
yield  in  each  example  of  one  bushel  of  seed  per  acre. 

Mr.  Hewitt  Davis,  an  extensive  English  farmer,  whose  experiments 
in  thin  seeding  are  detailed  at  considerable  length  in  Colman's  Agricul- 
ture, sixth  edition,  volume  I,  found  three  pecks  of  winter  wheat,  drilled, 
as  was  his  custom  with  all  grain,  suf&cient  for  an  acre;  and  the  yield 
from  this  was  frequently  forty  bushels  to  the  acre.  Of  oats  he  used 
two  bushels,  and  the  yield  was  as  high  as  one  hundred  and  four  bushels 
per  acre.  In  one  instance  in  which  two  pecks  only  per  acre  were  sown 
upon  four  acres,  and  Ave  pecks  Upon  four  more,  the  thinner  seeding 
gave  the  best  results.  In  many  years  of  thin  deeding  this  farmer  rarely 
found  his  grain  diseased  in  any  portion  of  his  field. 

In  Allen's  New  American  Farm  Book,  revised  edition^869,  the  rec- 
ommendations for  seeding  are  substantially  as  follows:  winter  wheat, 
broadcast,  one  and  a  quarter  to  two  bushels^   drilled,  one  'to  one 
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and  a  half;  spring  wheat,  broadcast,  two  to  two  and  a  half  bushels; 
drilled,  one  and  a  half  to  two.  Oats,  broadcast,  two  to  three  bushels; 
drilled,  two  to  two  and  a  half.  Eye,*broadcast,  one  and  a  half  bushels; 
drilled,  one  to  one  and  a  qnarter.  It  is  estimated  in  Todd's  Wheat  Col- 
tnrist  that  one  bnshel  of  wheat  per  acre  will  give  sixteen  grains  to  the 
square  foot,  or  one  kernel  to  each  section  three  inches  square.  With 
winter  wheat,  which  has  a  greater  chance,  by  its  longer  i)eriod  of  growth, 
to  throw  out  from  the  root  numerous  stalks,  sometimes  to  the  number 
of  forty  or  fifty  under  usual  cultivation,  it  will  be  seen  that  the  wheat 
stalks,  or  tillers,  from  one  bushel  of  good  seed  upon  an  acre,  must  com- 
pletely occupy  the  ground.  That  is  all  that  the  farmer  can  desire  his 
seed  to  do,  whatever  the  amount  sown ;  hence  there  can  be  no  object  in 
sowing  more  than  is  necessary  for  the  desired  purpose.  The  struggle 
for  existence  and  food  among  thickly  sown  plants  must  inevitably  lead 
to  the  partial  starving  of  all,  the  death  of  many,  and  deterioration  in 
the  yield,  so  that,  even  if  the  harvest  be  large,  it  entails  subsequent 
diminished  yield,  weakness,  and  perhaps  disease.  Spring  wheat  does 
not  send  out  so  many  shoots  a«  the  winter  varieties,  and  therefore  needs 
to  be  sown  thicker.  This  is  also  true  of  rye  or  barley:  but  the  tillering 
of  some  varieties  of  oats  is  almost  as  remarkable  as  that  of  good,  early 
sown  winter  wheat.  The  Excelsior  oats,  produced  by  careful  cultiva- 
tion, close  selection,  &c,  from  the  Somerset  stock,  and  the  most  vigor- 
ous oats  imported,  as  distributed  by  the  Department,  are  an  example. 
Mr.  Colman,  in  his  Agriculture,  speaks  of  having  seen  ninety-flve  seed- 
bearing  stems  from  a  single  grain  of  wheat,  and  one  grain,  tiie  roots 
of  which  being  divided  and  transplanted  twice,  yielded  three  poundS) 
twelve  and  three-quarters  ounces  of  clear  grain,  the  number  of  ears  being 
three  thousand  two  hundred  and  seventy-two.  A  correspondent  informs 
this  Department  that  one  grain  of  oats  produced  forty  stalks,  aud  that 
five  to  twenty  from  a  single  seed,  under  ordinary  cultivation  and  thin 
seeding,  are  not  uncommon.  The  following  are  some  of  the  resoHs  of 
experiments  in  thin  seeding,  induced  by  the  small  quantities  of  seed 
fhrnished  for  trial,  with  both  wheat  and  oats.  Mr.  William  N.  Byei^ 
editor  of  the  Rocky  Mountain  News,  Denver,  Colorado,  collected  and 
sent  to  the  Department,  in  1870,  results  of  a  number  of  experiments, 
firom  which  a  few  statements  are  selected :  ^ 

No.  6.  Siberian  spring  wheat ;  ("  this  is  oar  best  spring  "wheat ; ")  gronnd  plowed  in 
the  faU ;  sown-April  10 ;  twelve  bushels  on  seveoteeo  acres :  not  irrigated ;  oarrested 
Aagnst  9;  total  yield,  nine  hundred  aud  thiity  bashels,or  almost  fifty-five  busheb  per 
acre. 

No.  8.  Tappahannock  fall  wheat;  sowed  November  30:  four  bushels  on  fbnr  aens; 
irrigated  twice ;  total  yield,  one  hundred  and  fifty  bnsnels,  or  thirty-seven  and  <mo- 
half  bushels  per  acre. 

No.  9.  Amantka  spring  wheat;  twenty-five  bushels  on  twenty-five  acres;  rMitdred 
no  irrif^tion ;  harvested  ono  thousand  one  hundred  and  fifty  bushels,,  or  forty-six  uus^* 
els  per  acre. 

In  these  experiments  even  the  thin  sowing  of  spring  wheat  seems 
to  have  resulted  in  no  disadvantage.  Mr.  W.  H.  fjtanton,  Bel  Air, 
Georgia,  in  18G8,  with  seed  at  the  rate  of  twenty -five  quarts  per  acrCi 
raised  Mediterranean  wheat  at  the  rate  of  fifty  bushels  per  acre  Mr. 
W.  P.  Shepherd,  Nelson  County,  Virginia,  reports  that  in  18C8  a  farinei 
in  that  county  sowed  broadcast  thirty-four  bushels  of  Tappahannock 
wheat  on  twenty-eight  acres,  less  than  one  aud  a  quarter  bushel  per 
acre,  and  the  yield  was  six  hundred  and  eighty  bushels,  over  tweuty- 
four  bushels  per  acre,  without  fertilizers,  fie  adds :  **  Those  formers 
who  have  met  with  poor  success  in  its  cultivation  have  sown  it  entirely 
too  thick.'^ 
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Mr.  Charles  Baldwin,  Pontiao,  Michigan,  sowed  Tappahannock  wheat 
bj  drill  at  the  rate  of  not  qnite  one  bushel  per  acre,  and  the  yield  was 
thirty-eight  and  two-thirds  bashelb  per  acre.  Mr.  Alfred  W.  Hunt, 
Perry  County,  Tennessee,  reported  to  the  Department,  August  7, 1869, 
the  results  of  three  experiments  with  Tappahannock  wheat,  as  follows : 

No.  1.  Drilled  September  22, 1866,  on  rich  clay,  weU  drained,  at  the  rate  of  one  peck 
to  the  acre ;  prodnced  at  the  rate  of  fifty-two  bnahels  per  acre,  the  grain  being  superior 
to  any  variety  of  wheat  heretofore  grown  in  this  county.  It  weighed  sixty-four 
poaods  per  measured  bushel. 

No.  -Z  Sown  broadcast  the  same  date,  on  similar  soil,  at  the  rate  of  one  bushel  per 
acre,  prodnced  at  the  rate  of  thirty-eight  bushels  per  acre,  weighing  sixty  and  ona* 
h&]f  pounds  per  bushel ;  superior  to  ordinarjr  varieties. 

Ko.  'X  Sown  broadcast,  the  same  date,  on  similar  soil,  at  the  rate  of  two  bushels  per 
acre;  prpdaced  at  the  rate  of  fifteen  bushels  per  acre,  weighing  fifty-eight  and  one- 
foanb  pounds  per  busheL  Grain  about  the  same  as  best  summer  varieties.  The  wheat 
Mwa  broadcast  was  turned  under  with  a  smaU  turning  plow,  and  harrowed.  The  land 
was  plowed  twice  to  the  depth  of  tliirteen  inches. 

It  xriU  bo  noticed  that  in  these  experiments  the  lightest  seeding  not 
only  gave  the  largest  yield  of  grain,  but  also  the  finest  quality,  and  was 
Dy  far  the  heaviest  in  weight.  Mr.  0.  M.  L.  Andrews,  Moscow,  Michi- 
gan, in  the  fall  of  1868,  sowed  the  second  yield  of  his  Tappahannock 
wheat,  in  soil  of  moderate  fertility,  at  the  rate  of  one  bushel  per  acre; 
and  sowed  Treadwell  wheat  in  the  same  field,  with  like  treatment,  at 
the  rate  of  one  and  one-third  bushels  per  acre.  The  former  ripened  two 
weeks  earlier  than  the  Treadwell,  and  produced  twenty-nine  bushels  per 
acre,  while  the  latter  produced  but  twenty  bushels  per  acre.  Gonsider- 
ing  all  things  connected  with  the  crops,  Mr.  A.  believes  the  difference 
was  100  per  cent,  in  favor  of  the  Tappahannock.  In  this  case,  as  in 
many  others,  it  is  probable  that  some  of  the  credit  given  by  the  experi- 
menter to  the  newer  variety  of  wheat  is  due  to  lighter  seeding. 

Mr.  J.  P.  l^elson,  I^ew  Berne,  North  Carolina,  in  November,  1868,  sowed 
four  and  a  half  pints  of  Tappahannock  wheat  on  one-half  acre.  The 
wheat  was  reaped  and  thrashed  in  June,  1869,  and  yielded  seven  and  a 
half  bushels.  He  says,  '^The  wheat  grew  luxuriantly,  and  spread  be- 
youd  anything  I  ever  saw  before.  I  counted,  at  harvest,  forty  stems 
with  good  heads  of  wheat  from  one  root."  Though  this  seeding  was 
excessively  light,  being  only  five  quarts  to  the  acre,  the  yield  was  almost 
a  foortb  above  an  average. 

Mr.  Louis  M.  Booth^  Kuight's  Ferry,  California,  in  1867,  sowed  thirty 
pounds  of  white  Mediterranean  wheat  on  three-fourths  of  an  acre,  and 
the  yield  was  thirty  bushels.  This  was  equivalent  to  two-thirds  of  a 
bushel  of  seed,  and  a  yield  of  forty  bushels  per  acre.  [The  mode  of  cul- 
ture, when  omitted  in  this  article,  is  not  stated  by  the  correspondent.] 

Ur.  Frederick  Dwight,  Agawam,  Massachusetts,  sowed  the  ArnautKa 
spring-wheat,  iu  1869,  at  the  rate  of  a  half  bushel  to  the  acre,  and  the 
yield  was  at  the  rate  of  thirteen  and  a  half  bushels,  which  is  above  the 
arerage  yield  per  acre,  notwithstanding  the  exceedingly  light  seeding; 
for  spring  wheat. 

Mr.  Augustus  Fendler,  Saint  Louis  County,  Missouri,  sowed  Excelsior 
oats,  in  1869,  at  the  rate  of  twenty  quarts  per  acre,  on  bottom-land. 
They  were  sown  April  9  and  harvested  July  14,  and  the  rate  of  yield  was 
forty  bushels  per  acre,  weighing  fifty-one  pounds  per  measured  bushel. 

Mr.  Thomas  Keele,  Sandusky,  Ohio,  sowed  the  same  variety  of  oats 
in  18G9,  in  drills  two  feet  apart,  at  the  rate  of  forty  pounds  per  acre. 
The  ground  was  twice  cleaned  of  weeds  by  hoeing.  Birds  and  grass- 
hoppers were  very  destructive  to  the  crop ;  but  the  yield  was  at  the 
rate  of  thirty-seven  and  one-fourth  bushels  per  acre,  by  weight. 
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Mr.  G.  D.  Wheeler,  Deposit,  TSew  York,  sowed  the  same  variety  of 
oats  in  1869,  at  the  rate  of  ^ty-six  pounds,  or  one  and  three-foorths 
bushels  per  acre,  on  bottom-land,  wMch  was  manured  and  had  produced 
com  the  previous  year.  The  product  was  a  little  over  thirty-nine  and 
one-third  bushels  per  .acre,  by  weight. 

Mr.  John  Shaffer,  Cumberland  County,  Pennsylvania,  (whose  experi- 
ment with  the  same  variety. of  oats,  in  1869,  was  furnished  to  the 
Department  by  Hon.  K  J.  Haldeman,)  reports  that  he  sowed  veiy 
thin,  and  many  of  the  grains  produced  ten  stalks.  The  amount  of 
ground  is  not  given ;  but  the  yield,  as  stated,  was  at  the  rate  of  one 
hundred  and  thirty-six  bushels  for  a  bushel  of  seed,  and  the  weight 
forty-five  pounds  per  bushel. 

Mr.  D.  C.  Blackiston,  Kent  County,  Maryland,  reports  that  he  sowed 
the  Excelsior  oats  thin,  in  1869,  and  that  they  branched  so  as  to  com- 
pletely cover  the  ground.    The  yield  was  as  133  tol. 

Mr.  C.  T.  Leonard,  Ashtabula  County,  Ohio,  sowed  potato  oats  in 
1870,  in  drills  eight  inches  apart,  upon  newly  broken  ground  The 
yield  was  as  114  to  1,  *'  of  fine,  large,  white  oats,  far  superior  to  any 
ever  grown  in  this  vicinity." 

The  Bocky  Mountain  News,  Denver,  Colorado,  from  which  reporto 
concerning  wheat  have  heretofore  been  noticed,  furnishes  also  records 
of  experiments  with  three  varieties  of  oats,  as  follows: 

Excelsior  oats,  second  year,  from  the  Agricnltnral  Department;  four  bnshelfl  sown 
on  foar  acres;  irrigated  once;  harvested  two  handred  and  thirty-two  bushela. 

Swedish  oats,  two  boshels  on  twp  acres ;  irrigated  once ;  harvested  one  hundred 
and  sixty-six  bushels. 

Norway  oats,  sown  April  6,  forty  pounds  to  the  acre;  irrigated  once;  harrtfted 
July  20,  yielding  eighty-three  boshels  per  acre. 

Although  not  stated  in  the  reportls  here  quoted,  it  is  probable  that 
about  the  same  quantity  of  oats  per  acre,  both  by  weight  and  measure, 
was  used  in  each  experiment.  A  bushel  of  either  variety  woflid 
weigh  about  forty  pounds,  if  they  kept  near  the  weight  of  the  seed  fur- 
nished by  the  Department. 

In  addition  to  the  reports  noted,  many  have  been  fcumished  to  the 
Department,  in  which  a  much  heavier  use  of  seed  is  incidentally 
acknowledged.  In  a  large  proportion  of  cases,  in  which  serious  dete- 
rioration is  noted,  the  cases  are  found  to  be  those  in  which  a  ^^V^^' 
abundance  of  seed  was  used.  While  great  benefits  naturally  arise  6om 
change  of  seed,  as  illustrated  by  our  reports  of  tests,  it  may  be  safely 
concluded  from  the  evidence  of  the  same  reports,  as  well  as  from 
experiments  made  for  the  purpose,  that  lighter  seeding  than  is  asaally 
practiced  by  farmers  generally  would  tend  to  greater  yield  and  unproved 
qualities  of  crop.  It  has  been  wisely  remarked,  in  reference  to  form- 
stock,  that  ^'feed,  as  well  as  breed,"  determines  success,  and  the  troism 
is  alike  applicable  to  plants.  It  cannot  be  expected,  with  reason,  that 
land  crowded  beyond  its  physical  or  its  nutritive  capacity,  with  even 
the  best  seeds,  will  yield  as  healthy  and  abundant  crops  as  if  each  plant 
had  sufficient  room  and  food  from  the  beginning. 

TOTTZELLE  WHEAT. 

This  is  a  beardless,  white,  winter  wheat,  procured  by  the  Depart- 
ment at  Marseilles,  France;  and  hence  It  is  classed  as  a  Mediterranean 
wheat.  There  have  been  two  importations — one  of  one  hundred  and 
forty  bushels  in  August,  1869,  and  one  of  two  hundred  and  thirteen 
bushels  in  January,  1870.    A  small  distribution  was  made  in  Septem- 
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ber,  1869,  chiefly»  through  Senators  and  Bepresentatives  in  Gon^ 
gress.  Only  few  reports  of  experiments  with  this  wheat  have  yet 
reached  the  Department.  These  Are  generally  favorable.  At  Middle- 
borghy  Londotm  County,  Virginia,  sown  on  good,  well  manured  ground, 
at  the  rate  of  one  bushel  per  acre,  the  yield  was  at  the  rate  of  thirty- 
Uiree  bushels  p6r  acre,  and  the  product  excellent. 

At  Waterford,  Loudoun  County,  Virginia,  sown  on  good  soil,  with 
ordinary  care,  it  failed  to  fill,  the  season  being  dry.  Tappahannock 
wheat  in  the  same  field  did  veiy  well. 

At  Louisville,  Pottawatomie  County,  Kansas,  on  upland  prairie,  eight 
years  under  cultivation,  the  yield  was  at  the  rate  of  twenty-six  bushels 
p-i  acre,  weighing  sixty  pounds  per  bushel.  Tappahannock,  on  the 
same  farm^  with  similar  treatment,  yielded  forty-two  bushels  per  acre. 
The  expenmenter  calls  the  Touzelle  **very  fine  wheat.^ 

At  Shelbina,  Shelby  County,  Missouri,  one  quart,  on  loam  soil,  with 
blue  clqy  subsoil,  yielded  thirty -three  pounds.  It  stood  the  winter  well, 
and  was  harvested  June  17.  The  straw  was  strong.  The  crop  was  in- 
jured by  chinch-bugs,  but  the  reporter  says  this  wheat  '^  bids  lair  to  be 
a  valoable  acquisition." 

At  Red  Oak,  Cedar  County,  Iowa,  one  quart  yielded  "  forty  pounds  of 
beaatifal  wheat,  equal  to  the  quart  sent  in  whiteness  and  plumpness  of 
graiD."    It  stood  the  winter  well. 

At  Chesapeake  City,  CecU  County,  Maryland,  on  poor  soil,  without 
mannre,  it  proved  the  best  of  five  varieties  sown.  The  report  says: 
^*The  Tonzelle  is  stiff  and  bright,  the  grain  very  plump  and  fine,  the 
yield  very  good.'' 

At  Orleans,  Orange  County,  Indiana,  it  gives  great  satisfaction.  An 
experimenter  writes :  '^  It  is  all  that  I  could  desire.  The  grain  is  ex- 
ceedingly large,  with  very  stout  and  bright  straw ;  no  smut  nor  rust." 
Tvfo  men,  one  seventy-one  and  the  other  seventy-six  years  old,  called  it 
the  best  wheat  they  had  ever  seen.  The  reporter  states  that  he  could 
get  $40  for  the  yield  of  the  quart  sown. 

At  Bellefonte,  Centre  County,  Pennsylvania,  as  reported  by  H.  N. 
UcAUister,  it  failed  to  fill,  though  the  straw  was  bright^  and  the  grain 
looked  thrifty.  Tappahannock  wheat,  beside  it,  which  did  not  promise 
nearly  as  well,  turned  out  much  better. 

At  Paducah,  McCracken  County,  Kentucky,  one  quart  yielded  seven- 
teen pounds  of  large,  nice  wheat.  It  stood  the  winter  finely.  Tappa- 
hannock did  not  do  so  well  upon  the  same  te^nn,  yielding  only  nine  and 
doe-half  pounds  to  the  quart  sown. 

At  Petersburgh,  Dinwiddle  County,  Virginia,  four  quarts  were  sown 
by  drill  in  squares  of  nine  inches,  two  grains  to  a  square,  occupying 
uearly  one  acre  of  ground.  The  wheat  was  sown  on  the  10th  of  Decem- 
ber, two  mouths  late,  and  got  a  slow  start,  but  finally  grew  well,  and 
covered  the  ground  as  if  it  had  been  sown  broadcast  The  ground  was 
^ell  fertilized  with  Peruvian  guano.  The  wheat  rusted  badly,  as  did 
al]  grain  in  that  vicinity,  had  to  be  cut  before  it  was  ripe,  and  was 
very  much  shrunk.  The  yield  was  six  bushels  from  the  four  quarts. 
If  the  season  had  been  favorable  until  maturity  of  the  crops,  the  reporter 
thinks  the  yield  would  have  been  fully  thirty  bushels. 

At  Neosho  Palls,  Woodson  County,  Kansas,  two  quarts  s©wn  broad- 
cast, at  the  rate  of  one  bushel  and  a  half  per  acre,  on  good  upland 
prairie,  "grew  well,  stood  the  winter  first  rate,  had  large  but  not  well 
^ed  heads,  and  yielded  three  pecks  of  grain  as  nice  and  plump  as  the 
sample  sown." 

At  Medina,  Orleans  County,  New  York,  this  wheat  has  been  experi- 
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mented  with  two  years  by  Mr.  H.  Bowen,  has  produced  well,  and  is 
of  excellent  quality,  though  it  is  not  quite  hardy  enough  for  that  climate. 
Mr.  B.  thinks  that  if  grown  for  a  few  years  in  States  farther  south, 
as  in  southern  Pennsylvania,  Maryland,  &c.,  it  would  become  hardy 
enough  to  stand  the  more  severe  climate  of  Northern  States,  at  least 
that  of  New  York. 

Hon.  S.  0.  Pomeroy,  Muscotah,  Atchison  County,  Kansas,  writes  as 
follows : 

The  wheat  sent  me  last  year  (foor  pouuds)  has  been  harvested  hero  on  mv  fann,  and 
is  now  thrashed.  It  is  the  most  perfect  wheat  I  have  ever  seen.  I  have  nve  bushels 
from  that  small  beginning,  the  first  year,  and  the  prodnot  is  folly  equal  to  the  seed  sown. 
This  was  your  importation  of  French  (ToozeUe)  wheat  of  last  year.  The  straw  was 
long  and  bright,  it  was  folly  ten  days  later  than  any  other  wheat,  and  I  find  it  a  great 
advantage  to  have  my  wheat  not  all  ripen  at  the  same  time.  This  wheat,  I  am  sure, 
is  invaloable  for  this  section.  ^ 

A  correspondent  in  Lincoln  County,  North  Carolina,  states  that  two 
quarts  of  Touzelle  wheat  yielded  three  bushels  and  twenty-nine  quarts, 
weighing  fifty-seven  and  a  quarter  pounds  per  bushel,  and  that  the  grain 
would  have  been  heavier  if  it  had  not  been  blown  down  while  in  the 
milky  state,  which  caused  it  to  shrink. 

The  Denver  News,  reports  one  trial  of  this  wheat  in  Colorado,  stating 
that  the  crop  was  nearly  destroyed  by  rabbits,  but  that  what  was  saved 
proved  to  be  excellent. 

At  Plymouth,  Wayne  County,  Michigan,  the  straw  of  this  wheat  vas 
small  and  tender,  and  lodged  badly,  and  the  kernel  was  shrank.  It 
proved  later  than  the  Treadwell  wheat,  but  the  yield  was  tiirty- 
fold. 

At  Johnstown.  Cambria  County,  Pennsylvania,  twenty-eight  pounds 
of  seed  yielded  tour  hundred  and  eighty-seven  pounds,  and  the  quality 
was  good ;  a  measured  bushel  weighed  sixty-five  pounds. 

At  Paoli,  Orange  County,  Indiana,  this  wheat  was  sown  on  ricliclay 
soiL  the  last  of  October ;  stood  a  hard  winter  better  than  other  varieties, 
and.  the  yield  from  one  quart,  sown  at  the  rate  of  one-half  bushel  to  the 
acre,  was  one  bushel,  as  good  as  the  seed  sown,  and  <'  as  fine  as  ever  ^as 
raised  in  Southern  Indiana."  The  straw  was  bright,  and  solid  half  vay 
&om  the  head  to  the  ground,  so  that  there  was  no  lodging. 

At  Little  York,  Wjwhington  County,  Indiana,  one  quart  was  sown  on 
light  clay  loam,  in  drills  nine  inches  apart.  The  yield  waa  thirty  sheaves, 
from  which  twelve  and  a  half  pounds  of  wheat  were  thraished.  The 
wheat  was  badly  damaged  by  black  rust. 

At  Salamonia,  Jay  County,  Indiana,  the  yield  was  thirty-six  pounds 
to  a  quart  of  seed,  and  nineteen  bushels  twelve  pounds  to  the  acre.  The 
grain  is  nice  and  plump,  and  of  excellent  quality.  All  smooth  varieties 
except  the  Touzelle  sunered  from  rust,  many  fields  not  being  harvested 
on  that  account :  but  the  Touzelle  was  entirely  free  from  rust. 

In  Culpeper  County,  Virginia,  three  quarts  sown  on  one-tenth  of  an 
acre  yielded  five  bushels,  weighing  sixty-six  pounds  per  bushel.  It 
ripened  June  1. 

At  Pleasant  Home,  Owen  County,  Kentucky,  one  quart  yielded  one 
peck.  The  grain  was  exceedingly  fine  and  plump,  and  the  stoiwhea\7; 
a  desirable  variety  for  that  section. 

At  Pompey,  Onondaga  County,  New  York,  treated  like  the  TreadweU 
wheat,  with  no  extra  care,  the  f&ll  growth  was  heavy,  and  many  of  the 
plants  were  smothered.  One-fourth  of  an  acre,  however,  rich  clover  sod, 
top-dressed,  yielded  at  the  rate  of  fifty  bushels  per  acre.  The  gioin  was 
very  handsome;  weight,  sixty  poundB  per  busheL 
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At  GartersviUe,  Gnmberiazid  Ooimty,Yirgmia,  it  proved  very  proMo  ^ 
one  quart  yielded  one  bushel  and  twenty-eight  quarts. 

A  supply  of  seventy-three  bushels  of  this  wheat  was  purchased  for 
disuibation  by  the  Department,  during  the  year,  from  the  product  of  an 
eiperimenter  in  Orleans  Oounty,  New  York.  The  grain  is  in  all  respects 
eqnd  to  that  sown. 

TAPPAHANNOCK  WHEAT.  \ 

Hie  oontinncd  success  which  attends  experiments  with  this  variety  of 
wheat}  first  distributed  by  the  Department  in  1862,  indicates  its  great 
valae  as  a  contribution  to  the  farming  interests  of  the  country.  The 
results  of  only  a  few  tests  are  given  here.  An  experimenter  in  Oxford 
Coonty,  Maine,  after  a  fair  trial  of  this  variety,  thinks  that  it  will  prove 
jost  the  kind  needed  for  that  climate,  as  it  does  not  wint^-kill,  and 
gives  a  good  yield. 

In  Bockbridge  County,  Virginia,  it  ripened  ten  days  earlier  than  Lan- 
caster wheat,  and  yielded  twenty-seven  bushels  to  the  acre,  weighing 
skty-fettr  poands,  while  the  Lancaster  yielded  less  than  fifteen  bushels 
per  aero.  The  stiffiiess  of  the  straw  enabled  it  to  withstand  storms.  In 
Washington  Gounty,  Ave  quarts  yielded  four  hundred  and  twenty-seven 
ponnds-HBixt^-foor  pounds  to  tibte  bushel.  In  Monroe  County,  West 
yirginia,  on  good  soil,  without  manure,  this  wheat  yielded  a  product 
confiiderably  obove  the  average,  and  ripened  ten  days  earlier  than  other 
wheat;  its  shiort,  stiff  straw  giving  it  a  decided  advantage  over  other 
kinds. 

This  wheat  continues  to  be  a  favorite  variety  in  North  Carolina.  In 
the  opinion  of  a  Lincoln  Oaonly  &nner  it  surpasses  any  other  kind  in 
use  in  that  section.  This  varied  and  the  '^  Walker  "  wheat  are  reported 
to  be  the  only  kinds  raised  in  Jackson  County  to  any  extent;  but  it  is 
claimed  that  the  Tappahannock  is  10  per  cent,  better  than  the 
Walker. 

A  Union  County,  South  Carolina,  correspondent  states  that  the  Tap- 
pahannock  makes  uie  best  of  flour.  His  wheat  weighed  sixty-six  pounds 
to  the  budiel,  struck  measure,  and  yielded  ibrty-five  pounds  of 
floor. 

A  crop  of  this  wheat  was  raised  in  Moulton  County,  Alabama,  which 
weighed  sixty-two  pounds  to  the  bushel,  yielding,  on  good  sandy  soil, 
twenty-two  bushels  per  acre— 4ireble  the  yield  of  varieties  usually  sown. 
It  wholly  escaped  rust  the  first  year,  and  the  second  crpp,  at  the  date  of 
the  correspondent's  letter,  gave  promise  of  maintaining  the  reputation 
of  the  first. 

A  fiinner  of  Sullivan  County,  Tennessee,  reports  that;  although  a  bad 
season  for  wheat,  by  a  little  extra  labor,  and  the  appbcation  of  sheep 
ma&me  to  very  poor  land^  he  raised  twenty-four  and  one-quarter  bushels 
to  the  acre.    In  Giles  County  this  wheat  is  still  the  favorite  variety. 

In  Laurel  County,  Kentucky,  it  is  r^orted  as  ripening  about  one 
Treek  earlier  than  oUier  varieties. 

A  Greene  County  (Ohio)  correspondent  reports  that  he  has  twice  har- 
vested this  wheat,  and  in  neither  case  had  it  shown  deterioration.  It 
^as  about  one  week  earlier  ftian  other  varieties.  In  Shelby  County, 
Tappahannock,  sown  the  last  of  August,  was  ready  to  cut  on  the  10th 
of  July  succeeding— ten  or  twelve  days  in  advance  of  the  Lambert 
^hcat,  sown  a  few  days  before.  In  Carroll  County  there  was  a  failure 
on  account  of  rust    In  Williams  County  this  wheat  yielded  better  than 
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any  other  variety.    It  was  harvested  Jane  18;  other  varieties  about  the 
Ist  of  July. 

Reports  from  Indiana  have  been  almost  uniformly  favorable.  As 
far  as  tried,  in  Pike  County,  this  wheat  has  proved  a  success  in  quantity 
and  quality  of  yield,  and  is  ten  days  earlier  than  other  varieties.  Fa- 
vorable reports  have  been  received  from  Cass  and  Sullivan  Counties 
concerning  the  crops  of  1871. 

A  coniBspondent  reports  from  Marshall  County,  Michigan,  the  sowing 
of  Tappahannock  on  land  which  had  not  been  manured  or  specially  pre- 
pared. It  matured  a  week  earlier  than  other  varieties ;  the  kernel  was 
fine  and  plump,  making  the  best  quality  of  flour.  Increa^y  twenty- 
fold. 

Mr.  C.  E.  HoUister,  of  Clinton  County,  states  that  from  one  pound  of 
this  wheat  he  harvested,  the  second  season,  thirty-five  bushels  of  good 
wheat  frgm  one  acre.  Treadwell  wheat,  by  its  side,  with  the  same 
treatment,  yielded  twenty-seven  bushels  per  acre. 

We  have  few  reports  of  experiments  in  Illinois  during  the  year,  and 
these  are  not  generally  favorable.  In  Pike  County  it  does  not  do  so 
wdl  as  some  other  varieties.  A  similar  statement  comes  from  Edwards 
County.  In  Carroll  County  it  failed,  ^^  not  being  sufficiently  haidy  to 
stand  the  severity  of  the  winters." 

In  Stone  County,  Missouri,  the  Tappahannock  is  esteemed  by  many 
farmers  as  the  best  variety  of  wheat.  At  the  Phelps  County  fair  it  took 
the  first  premium.  In  Newton  County  it  has  yielded  thirty  to  thirty-fire 
bushels  per  acre— one-third  more  than  other  varieties.  Cole  County 
reports  twenty  bushels  per  acre;  quality,  above  average. 
.  In  Wapello  County,  Iowa,  this  wheat  stood  the  winter  well,  and  was 
about  two  weeks  earlier  in  ripening  than  other  winter  wheat,  producing 
a  heavy  crop  with  an  exceedingly  fine  kernel. 

As  far  as  tried  in  Wyoming  Territory  this  wheat  promises  very  satis- 
factoiy  results. 

The  £[ansas  Farmer  says  that,  among  the  many  valuable  contributions 
of  seeds  made  by  the  Department,  none  are  more  valuable  than  the 
Tappahannock  wheat,  and  urges  upon  farmers  the  propriety  of  secor- 
ing  some  of  it  for  seed  for  another  crop.  Mr.  O.  W.  Bill,  of  Biley  County, 
reports  a  yield  of  thirty-six  bushels  to  the  acre,  the  grain  being  of  the 
very  best  quality. 

ABNAXTTKA  WHEAT. 

Concerning  this  excellent  variety  of  spring  wheat,  impprted  from 
Eussia  by  this  Department  in  1866,  the  most  favorable  accounts  con- 
tinue to  be  received.  The  desirable  qualities  of  this  wheat  have  been 
stated  at  length  in  former  annual  reports.  In  Bockingham  County,  Vir- 
ginia, it  yielded  at  the  rate  of  twenty-five  bushels  per  acre,  the  prodact 
being  of  a  superior  quality.  The  seed  is  said  to  be  in  great  request 
among  the  farmers  of  the  county.  Favorable  accounts  have  been 
received  from  Burnett  and  Pierce  Counties,  Wisconsin ;  in  the  latter, 
this  wheat  yielded  one-third  more  than  other  spring  varieties,  planted 
on  similar  soils.  A  correspondent  relates  that  in  Faribault  Couniy, 
Minnesota,  alter  a  trial  of  two  seasons,  the  Amautka  continues  to  do 
wellj  being  superior  to  other  kinds  of  spring  wheat,  and  not  liable  to 
fall  in  high  winds  or  wet  weather.  In  MarshaU  County,  Iowa,  it  yielded 
at  the  rate  of  thirty-five  bushels  per  acre.  In  Otoe  County,  Nebraska^ 
the  ^wth  was  luxuriant  and  strong,  and  the  yidd  large.  It  also  did 
remarkably  well  in  Dixon  County.    In  Clark  County,  Washington  Ter 
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ritory,  twenty-five  pounds  of  the  Amautka  yielded  two  hundred  and 
ten  pounds  of  "  beautiful  wheat,''  ten  days  earlier  than  any  other  variety 
produced  in  the  same  section.  A  correspondent  at  Cold  water,  Michi- 
gan, states  that,  after  carefully  experimenting,  he  has  concluded  that 
this  wheat  is  not  adapted  to  that  section  of  the  State. 

OTHER  YABIETIES  OP  "WHEAT. 

A  farmer  of  Floyd  County,  Georgia,  states  that  he  can  raise  forty  to 
fifty  bushels  of  Polish  wheat  per  acre  on  good  fresh  upland,  well  manured 
and  thoroughly  worked.  This  variety  was  introduced  by  the  Depart- 
ment in  1868,  but  does  not  seem  to  be  adapted  to  the  country  generally, 
according  to  the  reports  received  from  diflferent  sections. 

Saissette  wheat  was  imported  from  Prance  in  1870,  and  largely  dis- 
tributed j  but  few  returns,  however,  have  been  received  as  to  experi- 
ments made.  In  Mecosta  County,  Michigan,  the  yield  and  quality  com- 
pare Cavorably  with  the  best  varieties,  and  the  wheat  is  about  two 
\?eek8  earlier  in  ripening  than  the  kinds  usually  sown. 

The  following  statement  in  regard  to  a  new  variety  of  wheat  distrib- 
uted by  the  Department  during  the  current  year  is  taken  from  the 
moDtbly  report  for  August  and  ^ptember : 

A  new  and  very  promisiDg  variety  of  wheat,  caUed  the  Fultz  TvLcat,  is  attractlDg 
conaderable  attention  in  Mifflin,  Jnniata,  Lancaster,  and  neighboring  counties,  In 
PeoDsylvania.  It  is  nearly  smooth,  with  beards  occaaionally ;  is  very  evenly  six -rowed ; 
the  straw  stands  well,  the  chaff  very  close  and  adherent ;  and  it  is  claimed  that  it  has 
iterer  been  affected  by  weevil ;  the  grains  are  short  and  plump,  and  in  color  a  light 
dnll  red  or  dark  white.  The  Department  of  Agriculture  has  distributed  a  Quantity  of 
tills  wheat,  and  as  the  variety  will  be  likely  to  receive  an  extended  trial  tne  coming 
year  its  alleged  history  will  prove  interesting.  It  is  stated  that  in  the  summer  ot 
1302  Mr.  Abraham  Fultz,  of  Mifflin  County,  Pennsylvania,  while  harvesting  some  old 
Lancaster  red  wbeat,  noticed  three  beautiful  heads  of  smooth  wheat.  He  took  these 
beads  home,  and  in  the  faU  sowed  the  wheat  on  a  spot  where  a  brush-heap  had  been 
bnmed.  The  following  summer  he  harvested  halt  a  pint.  In  18G4  his  crop  fiUed  a 
basket,  and  in  1865  he  had  nineteen  sheaves.  Mr.  Fultz  then  narted  with  a  oashel  of 
the  wbeat  to  Christian  Detweiler,  who  sowed  it  along  the  nortnwestem  side  of  an  old 
orchard,  where  it  was  partly  smothered  by  snow-drifts  and  shaded  by  apple-trees.  In 
the  harvest  of  1866  it  was  pronounced  "  scarcely  worth  sowing,"  but  when  thrashed 
u  was  found  to  yield  better  than  the  favorite  Lancaster  red.  Mr.  Detweiler  again 
tried  it,  and  the  next  year,  from  about  three  acres  of  sandy  land,  he  harvested  ninety- 
four  bushels  of  prime  clean  wheat ;  and  the  following  year,  from  thirteen  bushels,  sown 
'^  Qine  acres,  he  harvested  three  hundred  bui^els.  The  yield  with  other  parties  has 
'>eeD  thirty  to  thirty-five  bushels  to  the  acre.  The  highest  yield  reported  is  by  Mr. 
Hinanuel  Kanffman— one  hundred  and  eighty  buahelB  on  four  acres.  This  wheat  makes 
iQ  indifferent  show  above  ground  in  the  fall  and  early  spring,  but  it  makes  up  when 
l^rvest  comes  by  its  snlendid  straw,  fine  heads,  and  plxunp  grains.  The  Department 
hs  already  distributea  all  that  it  had  at  dispo«iL 

The  following  statement  of  experiments  with  different  varieties  of 
vlieat  is  taken  from  the  report  of  the  board  of  tmstees  of  the  Agriccd- 
tnral  College  of  Pennsylvania.  The  experiments  were  conducted  on  the 
eastern  farm,  in  Chester  County.  The  star  (•)  indicates  the  varieties 
uitroduced  or  distributed  by  this  Department: 
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Tbore  -was  no  wheat  sown  in  the  fUlof  1869  in  exaot  accordance  with  the  prescribed 

Erogramme,  as  wo  had  not  tho  previous  preparation  of  ground  to  work  upon ;  but  we 
ave  taken  through  a  number  of  experiments,  as  follows:  On  land  of  about  uuifr.r:ii 
quality,  cultivated  and  manured  all  alike,  we  planted  four  square  perches  of  oacb  of 
the  following  kinds  of  wheat  to  test  tiieir  relatiYe  merits,  time,  and  thickness  of  seed- 
ing, &c. : 
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Tho  preceding  plots  were  put  in  with  the  hand-drilli  one  row  at  a  time.  Thu),  au<l 
occasional  ahowers  of  rain,  cansed  the  prolonged  time  of  seeding.  We  this  year  nban- 
doned  the  little  drill,  and  sowed  broadcast  seventy'^Te  kinds  of  wheat  within  two  days. 

The  carefhl  observer  may  see  the  resnlts  of  planting  at  different  times,  and  difiereot 
quantities  of  seed,  in  Tappahannock^  Nos.  15,  S4, 44,  and  45 ;  and  also  in  Bod  Chaff 
Mediterranean,  Nos.  47,  48,  and  49,  different  seasons ;  48  was  not  intended  to  be  so 
late,  but  freezing  weather  setting  in  unusually  early  prevented  working  the  ground. 
It  came  up  in  the  spring,  did  not  have  time  to  tiller  much,  was  thin  on  the  groiiDd, 
and  of  small  size ;  but  it  bloomed  late,  after  the  rainy  season  was  over,  and  the  head:^ 
were  more  regularly  filled  with  live  grains  of  wheat  than  those  put  in  at  the  nsnal 
time.    And  by  comparing  Nos.  28, 38,  and  49  may  be  seen  the  some  kind  of  wheat  put 
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in  tbe  tame  day,  bnt  in  different  ways ;  No.  49,  the  rows  the  usual  width,  eight  inches 
apart,  and  seed  sixty  quarts  to  the  acre,  and  no  cultivation ;  No.  38,  rows  sixteen  inches 
^rt,  seed  sixty  quarts  to  the  acre,  same  as  49,  but  double  quantity  in  each  row,  and 
cnltiYBted  In  the  sprins;  while  No.  28,  the  rows  sixteen  inches  apart,  seed  thirty 
qaarts  to  the  aero,  equally  thick  in  the  row  with  49,  but  only  one-half  the  number  of 
tows  in  the  plot,  cultivated  same  as  38. 

EXOELSIOB  OATS. 

This  variety  of  oats,  imported  from  England  by  the  Department  iu 
1868,  continues  to  give  thorough  satisfaction  to  the  farmers  of  the  conn- 
tiy.  As  stated  in  the  annual  report  for  1870,  and  confirmed  by  repeated 
experiments,  they  are  superior  to  the  varieties  usually  sown,  in  weight, 
yield  of  grain,  and  adaptability  to  a  great  diversity  of  soil  and  climate. 

A  correspondent  writing  from  Waldo  Oounty,  Maine,  states  that  he 
has  tried  the  Excelsior  oats  for  two  years,  and  they  have  done  exceed- 
ingly well,  the  product  weighing  forty  pounds  to  the  bushel.  Mr.  Levi 
BarUett,  of  New  Hampshire,  states  that  in  the  spring  of  1869  he  sowed 
a  peck  of  this  variety,  which,  owing  to  severe  droughts,  yielded  only  a 
little  over  five  bushels.  The  next  season,  also  one  of  severe  drought, 
be  sowed  one  bushel  and  harvested  thirty  bushels.  Having  experi^ , 
meoted  with  six  or  eight  varieties,  Mr.  Bartlett  considers  the  Excelsior 
oats  the  best,  the  weight  especially  considered.    This  gentleman  writes : 

Till  recently  the  legal  weight  of  oats  for  this  State  was  thirty  pounds  per  bushel, 
Imt  now  thirty-'two  pounds  are  the  standard  weight.  From  inquiries  at  several  of  our 
BtonsB,  I  learn  that  thirty-two  pounds  are  a  fair  average  weight  for  our  old  sorts,  that 


per  bushel ;  in  1870,  thirty-eight  pounds ;  in  1871,  forty-three  pounds ;  Australian, 
foity  pounds,  and  Arctic,  thirty^eignt  pounds. 

A  correspondent,  writing  from  Chittenden  County,  Vermont,  states 
that  in  a  good  season  these  oats  will  weigh  forty  pounds  to  the  bushel. 

In  Middlesex  County.  Massachusetts,  these  oats,  in  yield  and  quality, 
vere  superior  to  any  otter  kinds. 

In  Erie  County,  Kew  York,  two  quarts  of  this  variety,  on  one-tenth 
of  an  acre  of  gravelly  land,  well  manured,  yielded  four  bushelSj  not- 
withstanding the  rust  and  grasshoppers.  Mr.  L.  M.  Bogers  says  m  re- 
gard to  an  experiment  with  four  pounds  of  this  variety  of  oats : 

The  soil  on  which  they  were  sown  was  a  clay  loam  that  had  been  in  com  the  previ- 
<ns  year.  No  manure  was  applied,  except  what  was  put  in  the  hills  for  com :  I  in- 
tended to  give  them  only  oroioary  culture— no  better  chance  than  every  good  larmer 
voold  give  his  oat  crop :  but,  as  it  was,  they  did  not  have  even  this.  A  cold,  wet  spell 
waing  on  soon  after  tney  were  sown,  so  retarded  their  growth  that  the  sorrel  and 
oth«r  weeds  rather  got  the  start.  Being  sown  broadcast,  it  was  inconvenient  to  pull 
^  out,  and  it  must  have  somewhat  diminished  the  vield.  They  ripened  several  days 
^lier.than  common  oats  sown  at  the  same  time,  and  yielded  one  bushel  and  eighteen 
^lurts  of  fine  grain,  weighing  thirty-nino  and  one-fourth  pounds  per  bushel.  This 
▼oaid  be  about  fifteen  pounds  from  one.  Taking  into  consideration  the  fact  that  com- 
iDOQ  oats  were  not  more  than  half  a  crop  in  this  section,  and  would  not  weigh  more 
te  twenty-eight  pounds  per  bushel,  Ithink  the  Excelsior  promise  well.  The  only 
Uvlt  I  have  noticed  is  their  liability  to  lodge. 

In  Sullivan  Oounty  the  yield  waa  forty-five  bushels  per  acrej  straw 
one  ton. 

hi  Oecil  County,  Maryland,  the  Excelsior  grew  the  tallest,  weighed 
the  most  per  bushel,  and  gave  the  greatest  yield  of  all  varieties  tried, 
npening  earlier  by  a  week.  Our  correspondent  considers  them  the  best 
quality  of  oats  for  that  section. 

In  Fauquier  Oounty,  Yirginia,  on  clay  and  gravel  soil,  the  yield  per 
am  is  stated  at  fifly-  bushels ;  weight  per  measured  bushel,  twenty-six 
ponnds. 
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The  secretary  of  the  Farmer's  Club  of  Peoria  County,  Illinois,  says: 

The  Excelsior  oats  sent  me  two  years  ago  are  beginning  to  attract  more  attention 
than  any  oats  ever  grown  here.  They  witnstood  the  blighting  of  drought  remarkably 
well.  They  have  passed  through  two  extremes  of  wet  and  dry,  and  if  the  present 
season  is  such  as  the  majority  of  farmers  anticipate,  a  very  fruitful  year,  their  charac^ 
teristics  will  have  been  fully  tested. 

Mr.  Edward  H.  Knight,  of  Logan  County,  Ohio,  bea^s  the  following 
testimony  as  to  the  value  of  this  variety  of  oata : 

About  thre#  thousand  bushels  of  Excelsior  oats  have  been  raised  in  my  vicinity  this 
year  from  the  proceeds  of  the  package  yon  sent  me  a  few  years  ago.  They  continne  to 
wei^h  weU,  and  the  straw,  cut  in  time,  is  abundant  and  excellent,  and  of  no  mean 
additional  value. 

A  farmer  in  Tuscarawas  County  raised  seventy  bushels  per  acre  in 
the  season  of  1870,  with  no  falling  off  in  weight. 

Mr.  A.  S.  Hatch,  of  Richland  County,  Wisconsin,  states  that  his  Ex- 
celsior oats  weighed  fifty  pounds  per  bushel.    He  pronounces  them  to 
'  be  the  best  ever  introduced  in  that  section. 

A  Jefferson  County,  Kentucky,  correspondent  says  that  one  quart 
of  Excelsior  yielded  sixty-seven  pounds  of  oats  much  superior  to  any 
other  variety  with  which  he  is  acquainted,  especially  in  strength  of 
straw,  which  kept  them  standing  until  harvested,  and  plumpness  of 
grains,  which  more  nearly  resemble  barley  grains  than  those  of  the  ordi- 
nary oats.  In  Marion  County,  Oregon,  these  oats  are  pronounced  supe- 
rior, and  well  adapted  to  the  climate.  They  ripen  ten  to  fourteen  days 
earlier  than  other  varieties,  and  the  yield  excels  in  quality  and  quan- 
tity. ^ 

Mr.  S.  S.  Fenn,  of  Nez  Perces  County,  Idaho,  states  that  he  received 
a  quantity  of  Excelsior  oats  in  1869  for  distribution,  and  although 
planted  late  in  the  season,  they  proved  to  be  a  very  great  improvement 
upon  the  old  varieties.  Mr.  J.  P.  Schepter,  at  Lake  Moha,  eighteen 
miles  from  Lewiston,  sowed  on  the  1st  of  June  two  and  a  half  pounds, 
and  harvested  one  hundred  and  seventy-nine  pounds.  In  1870  he  sowed 
the  one  hundred  and  seventy-nine  pounds  upon  two  acres  of  ground, 
and  harvested  one  hundred  and  ninety-four  and  a  half  bushels,  weigh- 
ing forty -nine  pounds  to  the  bushel.  The  ground  was  irrigated,  and 
special  pains  were  taken  with  the  crop.  Another  farmer  sowed  a  small 
quantity  in  1869,  from  the  product  ot  which  in  1870  he  sowed  an  acre, 
and  harvested  seventy-nine  and  a  half  bushels,  weighing  forty-nine 
pounds  to  the  bushel.  The  crop  was  raised  on  high  and  dry  groaiid, 
without  irrigation.  This  correspondent  states  that  of  the  common  varie- 
ties raised  in  that  section,  sixty  bushels,  weighing  thirty-four  iK>unds  to 
the  bushel,  have  been  considered  an  excellent  yield  when  raised  without 
irrigation. 

WHITE  SGHONEN  OATS. 

This  variety  of  oats,  imported  from  Germany  by  the  Department,  and 
first  distributed  in  1868,  continues  to  be  a  favorite  in  many  sections  of 
the  country.  In  Penobscot  County,  Maine,  a  quart  sowed  in  1869  yielded 
at  the  rate  of  forty  bushels  per  acre,  weighing  thirty -eight  pounds  to  the 
bushel.  In  1870  the  yield  was  forty-eight  bushels  per  acre,  and  weight 
forty -one  pounds  per  bushel.  In  Belknap  County,  New  Hampshire,  one 
quart  yielded  one  and  one-eighth  bushel  of  good  heavy  grain. 

A  Macon,  Greorgia,  correspondent  says  the  white  Schonen  did  tolera- 
bly well,  but  they  are  subject  to  rust,  and  therefore  not  so  suitable  to 
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that  section  as  oats  known  as  rust-proof.  Mr.  W.  Spillman,  of  Clarke 
County,  Mississippi,  writes: 

I  sowed  four  pounds  of  white  Sclionen  oats  on  one-ninth  of  an  acre  of  land  fertilized 
with  ten  bushels  of  cotton-seed.  The  soil  was  flat,  pine- wood  lind.  Yield,  four  bush- 
els, weighing  a  little  over  forty  pounds  to  the  bashel.  I  think  the  yield  would  have 
been  one-third  more  but  for  the  frequent  heavy  rains  at  tue  time  the  oats  were  in 
bloom.  Some  rust  appeared  on  the  blades.  The  straw  was  bright  and  smooth.  I 
believe  these  will  prove  good  oats  for  this  part  of  the  State. 

In  Ashland  Comity,  Ohio,  one  pint  of  white  Schonen  yielded  two  and 
a  half  bashels  on  four  square  rods,  being  at  the  rate  of  one  hundred 
bushels  per  acre.  The  two  and  a  half  bushels  sowed  in  1870  yielded 
one  hundred  and  one  bushels.  They  are  highly  prized  in  that  portion 
of  the  State. 

In  Orange  County,  Indiana^  this  variety  yielded  at  the  rate  of  fifty 
bashels;  heads  long  and  straw  very  stout.  In  Carroll  County,  one 
quart  sown  broadcast  on  sandy  clay  soil,  produced  forty-six  pounds  of 
extra  oats. 

An  average  yield  of  sixty,  bushels  per  acre  is  reported  from  Lancaster 
County,  Pennsylvania.  Allamakee  County,  Iowa,  reports  a  yield  of 
eight  bandred  and  ninety-seven  bushels  from  thirty  bushels  planted ; 
weight  of  grain,  forty  pounds  to  the  bushel. 

A  correspondent,  writing  from  Cottage  Home,  Lincoln  County, 
^'eb^aska,  states  tnat  he  sowed  one-half  gallon  white  Schonen  oats, 
broadcast,  on  the  15th  of  March.  The  soil  was  sandy,  with  yellow  clay 
bottom.  jSo  manures  were  used.  Yieljl,  one  bushel  of  clean  grain  and 
thirteen  sheaves  of  straw ;  weight  of  grain,  forty-three  and  one-quarter 
pounds.  It  was  sown  too  late  for  the  climate  and  season,  and  was 
somewhat  injured  by  rust  This  variety  yielded  42  per  cent,  better 
than  the  Swedish,  47  per  cent,  better  than  the  Norway,  and  60  per  cent, 
better  than  the  common  black  oats.  They  grew  six  feet  high,  with  a 
heavy  foliage,  the  heads  averaging  seventeen  inches. 

A  Galveston,  Texas,  paper,  says : 

We  hare  before  ns  a  number  of  stalks  of  the  White  Schonen  oats,  grown  npon  Gal- 
veston Island,  which  measure  four  feet  in  length,  and  have  the  broadest  leaf  and 
kayiest  bead  we  have  ever  seen  in  this  grain.  It  is  further  remarkable  that  the 
^peciulens  before  ns  are  from  seed  planted  on  the  14th  of  February,  and  were  ripe  for 
totting  on  the  23d  of  May.  From  the  prodnct  before  ns,  we  are  inclined  to  believe 
that  this  new  variety  of  oats  is  well  adapted  to  our  State  and  climate. 

^  Mr.  P.  Z.  Palmer,  Shasta  County,  California,  sowed  a  pound  of  white 
Schonen  on  good  ground,  one  rod  wide  by  two  rods  long,  or  at  the  rate 
of  eighty  pounds  to  the  acre,  and  reports  that,  although  they  suffered 
somewhat  from  drought  which  prevailed  throughout  the  State,  the  yield 
was  fifty-six  pounds,  or  one  hundred  and  twenty-four  and  four-ninths 
bushels  to  the  acre,  weighing  thirty -six  pounds  per  bushel. 

This  variety  is  claimed  to  be  well  adapted  to  the  soil  and  climate  of 
the  Umpqua  Valley,  Oregon.  A  farmer  of  Douglas  County  states  that 
a  quart  received  from  the  Department  yielded  thirty-five  pounds,  or  at 
the  rate  of  seventy  bushels  to  the  acre;  weight, ■fifty  pounds  to  the 
bashel. 

POTATO  OATS. 

These  oats  yielded,  in  Onondaga  County,  New  York,  under  unfavor- 
able circumstances,  fifty  bushels  per  acre,  thirty-six  pounds  to  the 
bashel.  In  Wabash  County,  Indiana,  they  yielded  well ;  weight,  forty- 
five  pounds  per  bushel,  although  somewhat  damaged  by  drought.  In 
Elkhart  County,  from  a  second  sowing  of  one  quart,  twenty-one  quarts 
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were  raised,  at  the  rate  of  fifty-three  bushels  per  acre.  Other  oats  in 
similar  soil  yielded  forty  bushels  per  acre.  Favorable  accounts  have 
been  received  from  other  sections  concerning  the  value  of  these  oats, 
as  also  concerning  the  Surprise  oats. 

Mr.  Henry  H.  McAfee,  farm  superintendent  of  the  University  of  Wis- 
consin, reports  as  follows  concerning  experiments  with  oats : 


White  Schonen  oats  lodged  badly,  bat  produced  78.07  bushela  per  acre;  weight  i>er 

"eld  on  the  farm  this  year,  (1871,)  aud 


poands.  This  was  the  largest  vi( 
oompares  with  other  varieties  tested  as  folio 
yarieties  distribated  by  the  Department : 


bushel,  30.50  pounds. 


lows.    Those  marked  with  a  star  are 


Varietlea 


Weight  pel 
bosheL 


Bnshels  per  Percent  of 
grain. 


Peroestof 

straw,  Aa 


White  Schonen* 

Snrpriae* 

Common  white 

Bunsdell  Korway 

white  Norway* 

Potato* 

Bohemian,  (without  halls) 


30.50 

3a  00 

34.75 
32.00 
33.49 
34.50 
40.50 


TO.  07 

75.19 

62.25, 

05.25 

50.  Sit 

47.18 

30.30 


36 
51 
39 
41 
36 
90 
16 


6t 
» 
64 

n 

M 


BABLEY. 

Among  the  several  varieties  of  barley  distributed  by  the  Deportment, 
the  Chevalier  and  the  Thanet,  the  latter  a  new  variety,  seem  to  have 
given  very  general  satisfaction.  Mr.  0.  H.  Sweet,  of  Onondaga-  Coonty, 
New  York,  says,  in  regard  to  two  varieties  tested  by  him : 

The  first  Saxony  barley  receiyed  ftom  the  Department  waa  planted  in  the  n>iinff  of 
1870,  and  yi^dod  thirty  bnshela  to  the  aore,  the  conditions  being  anfavorable.  The 
product  was  planted  in  the  spring  of  1871,  and  the  yield  was  a  trifle  leas  than  sixty 
bnshels  per  acre.  #  iT  •  #  #  #         On^  experiment  with 

Chevalier  barley  was  made  precisely  the  same  as  with  the  Saxony :  the  yield  was  a  little 
larger,  grain  a  shade  better.  Barley  raised  by  me  heretofore  yields  about  forty  bnshels 
per  acre.    The  Chevalior  took  the  premium  at  our  county  fair. 

In  Bremer  Connty,  Iowa,  the  Chevalier  yielded  at  the  rate  of  sixty 
bushels  per  aere. 

In  Esmeralda  County,  Nevada,  the  Brewers' Delight  yielded  seventy- 
two  and  one-half  bnshels  from  one  acre,  carefully  cultivated.  The  crop 
would  average  forty  bushels  to  the  acre.  A  correspondent  in  Lasaen 
County,  California,  says  that  the  Beardless  Barley  yielded  20  per  cent, 
more  than  the  varieties  common  to  the  county. 

In  Wright  County,  Iowa,  Thanet  barley  yielded  a  little  over  the 
average,  the  kernel  being  larger  and  finer  than  of  other  varieties.  This 
variety  has  also  succeeded  well  in  Clayton  County,  and  a  correspondent 
writing  from  Boone  County,  pronounces  it  superior  to  any  variety  ever 
raised  in  that  part  of  the  country.  In  Eockland  County,  Wisconsin, 
this  barley  produced  a  crop  about  equal  in  quality  to  the  seed  sown* 
The  product  in  Eichland  County,  Ohio,  was  sevcnteen-fold,  notwithstand- 
ing a  severe  drought. 

The  secretary  of  the  Farmers'  Club  of  Marion  County,  Iowa,  notes  a 
yield  of  forty  bushels  per  acre  of  the  Chevalier,  and  thinks  that,  with 
proper  cultivation,  six^  bushels  could  be  obtained.  He  adds  that  this 
barley  is  pronounced  superior  to  any  other  kinds  grown  there.  In 
Chemung  County,  New  York,  common  barley  weighed  forty-nine  poniids 
per  bushel,  and  Saxonian  fifty-six. 

In  Woodford  County,  Illinois,  the  Saxonian  was  tried  on  four  khids 
of  soil,  and  did  best  on  clay,  but  owing  to  drought  it  produced  only  half 


Digitized  by  CjOOQ IC 


TESTS  OF  DEPABTMENT  SEEDS.  139 

a  crop.  It  is  said  by  the  coirespondent  to  be  a  fine  variety  of  two-rowed 
grain,  and  that  it  was  prononneed  by  an  experienced  brewer  to  be  very 
superior  for  brewing  purposes.  In  Ottawa  Goonty,  Michigan,  two  quarts 
of  this  barley  produced  two  and  one>half  bushels.  It  ripened  early,  and 
is  commended  as  well  suited  to  that  climate.  In  Millard  County,  Utah, 
it  was  planted  late,  but  did  weU,  beyond  all  expectation. 

We  ^pend  the  results  of  experiments  on  the  central  farm  of  the 
Pennsylvania  Agricultural  OoUegey  those  varieties  marked  with  a  star  ' 
(*)  having  been  distributed  by  the  Department.  The  plots  contained 
ODMijghth  of  an  acre  each,  excepting  the  two  numbered  535,  which 
contained  one  thirty-second  of  an  acre  each.  The  seeding  was  at  the 
rate  of  one  bushel  per  acre : 

No.  923.  Pn>5#(ier.*— Sown,  April  23;  cut,  July  24;  hoUBed,  August  5.  Product  in 
Btrair,  240  pounds;  in  grain,  70(. 

No.  524.  iS;EBP(mian.*— Sown,  April  03 ;  cut,  July  15 ;  housed,  August  5.  Product  in 
itnir, 230  pounds;  in  grain,  64. 

Ko.  525.  Common  faur-rawed.'^^wji,  April  23 ;  cut,  July  10 ;  housed,  August  5.  Fro- 
dnct  In  straw,  390  pounds;  in  mdn,  122i. 

Ho.  526,  i;.  J?.  iZolHfiptoii.— Sown,  April  23;  cut,  July  23;  housed,  August  5.  Pro- 
duct in  straw,  240  pounds ;  in  grain,  49. 

Ka  5S7.  Golden  melon  seed.— Sown,  April  23 ;  cut,  August  1 ;  housed,  August  5.  Pro- 
duct in  itiaw,  340  pounds;  in  grain,  96. 

Ka508.  CkevaUer.*^Qoiwn,  — ;  cut, ;  housed, .    Product  in  straw,  290 

pooads;  in  grain,  109. 

No.  53S.  i  2-f'd  ffarley.-^Boxm,  May  11 ;  cut,  August  1 ;  housed,  August  15.  Frodoot 
instiawy  33  pounds;  in  grain,  9. 

No.  535.  J  e-r'd  6arley.— Sown,  MAy  11 ;  cut,  August  1 ;  housed,  August  16.  Product 
in  sinw,  36  pounds;  in  grain,  8. 

No.  589.  Brewer^  2)cl<^«.*— Sown,  April#23;  cot,  July  25 ;  housed,  August  5.  Pico- 
dnet  in  stmw,  340  pounds ;  in  grain,  113. 

VEaETABLES. 

Betoms  of  results  of  experiments  with  vegetable  seeds,  sent  from  the 
Department,  have  been  made  from  nearly  all  parts  of  the  country.  A 
few  examples  only,  however,  are  selected  from  the  mass  reported. 

Beam,— A  correspondent  in  Tuscola  Oounty,  Michigan,  reports  the 
Barly  Bachel  bean  a  valuable  acquisition.  Another,  in  Greenville,  Ala- 
bama, describes  it  astheflnestbearerheeversaw.  Housed themforeight 
veeks  in  succession,  from  the  planting  of  one  package  of  seed.  The 
French  bean  bears  well  in  Texas,  and  is  flt  for  the  table  in  six  weeks 
from  planting. 

In  Hampton,  Virginia,  the  Concord  horticultural  bean  proves  second 
to  the  lima  only.  In  Minneapolis,  Minnesota,  Fulmer's  forcing  bean 
is  extra  early  and  extra  good.  The  Feejee  is  a  coarse,  hardy  variety, 
very  prolific,  and  stands  summer  heat  admirably.  Negro  beans^  planted 
April  27,  in  Dover,  Kansas,  were  flt  to  cook  June  20.  The  correspond- 
ent pronounces  them  the  best  beans  he  ever  saw.  In  Bichland  County^ 
Wisconsin,  the  African  black  beans  were  extraordinarily  prolific;  every 
plant  being  loaded  down  with  pods. 

Beet9.r—The  Bassano  and  fiat  Egyptian  beets  have  been  reported  on 
fevorably  from  many  sections.    Dewar's  beet  is  pronounced  very  good. 

Mangel  Wnrzel — ^In  Jackson  County,  Iowa,manv  single  roots  weighed 
tventy-four  pounds  each.  The  University  of  Wisconsin  reports  them 
not  large,  but  very  smooth.  In  Lake  County,  Minnesota,  they  were  a 
f^lendid  crop;  man^  tried  them,  and  all  were  well  pleased.  In  Hamp- 
ton County,  Virginia,  long  blood,  extra  early,  Bassano,  and  Carter's 
<)xtia  ovaLshaped  mangold  beet,  all  grew  well  and  appear  to  be  well 
adapted  to  this  climate.  •^  ^         , 
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Cabbage.— The  cocoa-nut  cabbage  in  Jackson  County,  Ohio,  is  reported 
to  be  extra  fine ;  good  to  use  August  20.  In  Riley  County,  Kansas,  thft 
heads  grew  solid  and  small ;  and  in  Minneapolis-Minnesota,  they  grew 
very  hard  and  good.  Brunswick  cabbage  in  Bastrop,  Louisiana,  is 
doing  finely,  some  of  the  heads  "weigh  eight  to  ten  pounds,  and  stand 
the  winter  well.'* 

Com.— The  Peruvian  Caraqua  com  proved  worthless,  except  for 
stalks,  in  Virginia,  Texas,  Kentucky,  and  Sopth  Carolina.  The  Excelsior 
Sugar-corn  produced  the  earliest  roastirig-ears  in  Boyle  County,  Ken- 
tucky. The  correspondent  writes  that  he  had  com  to  eat  the  1st  of 
July,  a  very  unusual  thing  in  that  latitude.  In  Tuscola,  IViichigan,  it 
grew  finely  and  was  usually  good  in  quality. 

Celery. — Seely's  Leviathan  White  Celery  is  pronounced  a  splendid  va- 
riety for  the  climate  about  Saint  Louis,  Missouri. 

Cucumber. — New  Jersey  hybrid,  planted  April  20,  in  Hampton,  Virginia, 
was  ready  for  the  table  July  1,  uniform  in  size  and  of  excellent  qual- 
ity. In  Liberty  County,  Georgia,  it  grew  to  a  very  great  size,  the  largest 
measuring  fifteen  inches  in  length,  and  many  reaching  thirteen  inches; 
flavor  excellent. 

Lettuce. — Large  white  butterhead  lettuce  grew  finely  in  Clarke  County, 
Kentucky;  sown  March  11,  it  was  fit  for  use  April  20.  In  Sullivan 
County,  Tennessee,  it  was  very  early  and  good,  but  failed  to  mature. 
In  Camden  County,  Georgia,  it  was  fine,  free  from  the  strong  bitter 
taste  of  other  curled  leaf  varieties,  in  Blount  County,  Alabama,  it 
proves  a  valuable  variety;  and  in  Lo  Roy,  Kansas,  it  is  pronounced  the 
best  ever  seen  there — tender  and  sw^t.  In  Shawnee  County,  Kansas, 
sown  April  3,  it  was  fit  for  use  May  7,  and  the  best  of  six  varieties  grown. 

Onions. — ^The  Madeira  onion  in  Fauquier  County,  Virginia,  produced  a 
fine  growth,  very  delicate  in  taste.  In  Hamilton  County,  Ohio,  the 
early  red  onion  grew  very  large  from  seed,  larger  than  from  sets:  the 
Strasburg  onion  did  not  do  so  well.  In  Queen  Anne  County,  Maryland, 
the  latter  variety  grew  three  inches  in  diameter;  and  in  Dallas  County, 
Iowa,  it  grew  very  large  and  matured  early.  In  Sullivan  County,  Ten- 
nessee, the  Danvers  yellow  matured  a  good  crop  of  fair  quality,  but  did 
not  keep  well.  Bulbs  as  large  as  a  tea-cup  were  made  in  Coryell  County, 
Texas,  by  August,  from  seed  planted  in  March.  The  Deptford  onion 
produced  very  large  bulbs,  and  very  sweet,  in  Jefferson  County,  Kans^ 

Parsnips. — Highly  satisfactory  reports  concerning  the  Student  Parsnip 
have  been  received  from  Iowa,  Wisconsin,  Maine,  Connecticut,  Korth 
Carolina,  and  other  States. 

Opium  poppy. — ^The  University  of  Wisconsin  reports  a  yield  of  eight 
hundred  and  six  and  two-thirds  pounds  of  seed  to  the  acre.  No  attempt 
was  made  at  collecting  opium.  In  Sonora  County,  California,  the  ex- 
periment was  a  success,  so  far  as  establishing  the  fact  that  the  opium 
poppy  will  grow  and  do  well  in  that  part  of  the  counti^;  but  our 
correspondent  expresses  the  opinion  that  the  high  price  of  labor  in  Cal- 
ifornia may  prove  an  effectual  barrier  to  its  cultivation. 

Feas. — Carter's  first  crop  ripened  for  use  two  weeks  earlier  than  other 
varieties,  in  De  Loz,  Nebraska;  and  in  Franklin  County,  South  Caro- 
Una,  they  produced  a  fine  crop.  In  Brook  Haven,  Mississippi,  they  are 
pronounced  a  splendid  variety,  two  weeks  earlier  than  others.  Of  the 
Excelsior  marrowfat  peas  a  correspondent  in  Leetown,  Virginia,  says, 
"  Only  superlatives  can  describe  its  excellencies."  In  Knox  County,  Illi- 
nois, planted  April  17,  they  were  ready  for  use  June  22;  not  quite  so  large 
asordinary  marrowfats,  butsuperior  in  flavor.  American  Tom  Thumbp^ 
were  prolific  and  of  excellent  quality  in  Lancaster  County,  Pennsylvania. 
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McLean's  Little  Gem,  very  early  in  Tamwortli,  New  Hampshire; 
fit  to  cook  in  eight  weeks  from  planting ;  good  yield.  Champion  of 
Eogland  pea  was  superior  in  flavor  to  any  other  for  table  use  in  Dutch- 
«>ss  County,  New  York.  Veitch's  Perfection  matured  in  Jefferson 
Goanty,  S^sas,  about  the  same  time  as  the  common  varieties ;  grew 
veiy  l^ge  and  of  superior  quality.  In  Sullivan  County,  New  York, 
they  are  stated  to  be  the  best  ever  known  there,  yielding  two  crops  in 
the  year,  and  in  product  and  quality  better  than  other  varieties. 

Tomatoes. — In  Tuscola,  Michigan,  the  Tilden  tomato  proves  especially 
saccessftd.  The  General  Grant  tomato,  a  One,  large,  and  smooth,  and 
qaite  early'  variety,  maintains  its  excellence  wherever  tried.  It  is  a 
good  bearer,  and  superior  in  quality.  The  French  seed  tomato  proves 
to  be  of  flue  flavor,  but  small ;  in  many  respects  it  resembles  the  Tilden. 

Turnips. — A  Georgia  correspondent  writes  that  Carter's  improved 
yellow  hybrid  purple  expelled  all  varieties  he  has  ever  grown.  Some 
of  the  roots  attained  a,  diameter  of  six  inches,  the  tops  covering  a  diam- 
eter of  three  feet.  This  is  considered  the  most  desirable  variety  for 
that  latitude.  The  Yellow  Dutch  and  Carter^s  globe  for  fall  sowing  did 
well.  Carter's  white  six  weeks  turnip  grew  very  good  and  sweet  in 
Camden  County,  Georgia.  Carter's  improved  hardy  Swede  was  also 
excellent,  l^ger  than  the  other  varieties.  This  variety  proved  satis- 
factoiy  in  many  sections  from  which  reports  have  been  received. 

EGYPTIAN  COTTON. 

lu  the  year  1866,  the  Department  received  through  Mr.  Hale,  then 
consul  of  the  United  States  at  Alexandria,  a  supply  of  Egyptian  cotton- 
seed, for  the  purpose  of  testing  its  adaptability  to  the  soil  and  climate 
of  the  cotton-growing  regions  of  this  country.  It  will  be  seen  by  the 
appended  experiments  that  thorough  tests  have  been  made  in  most  of 
the  cotton-producing  States.  The  results,  however,  have  not  been 
favorable.  From  the  black,  naked  seed,  and  the  general  appearance  of 
the  boUs,  it  appears  to  be  a  species  of  the  sea  Island  cotton,  finer  in 
quality  and  longer  in  staple  than  the  common  upland,  but  not  so  fine 
nor  60  long  as  t£ie  true  sea  island. 

Thus  far  no  experimenter  has  noted  the  Egyptian  as  superior  to  the 
sea  island  usually  grown  in  this  country,  but  several,  on  the  Other 
band,  describe  it  as  essentially  inferior. 

In  Stanly  County,  North  Carolina,  this  cotton  grew  thriftily,  forming 
^  large  high  bush,  full  of  yellow  blossoms  and  a  deeply  divided  foliag^ 
which  remained  green  when  everything  else  around  it  was  withering ; 
when  other  varieties  had  yielded  nearly  all  their  crop,  the  abundant 
1k)11s  of  the  Egyptian  cotton  hung  green  on  the  stalk.  Only  a  few  bolls 
opened  fully  ripe,  amid  a  large  proportion  of  faulty  and  decaying  ones. 
Those  that  ripened  yielded  a  long  snow-white  lint,  finer  than  silk,  out 
of  which,  being  picked  by  hand,  the  women  spun  a  very  slender  thread, 
without  much  previous  preparation.  The  bolls,  though  numerous,  were 
smaller  than  those  of  the  other  varieties,  and  contained  but  three  par- 
titions to  the  boll.  The  contents  of  one  hundred  bolls  were  one-fourth 
lighter  than  the  product  of  the  same  number  of  other  kinds.  In  Chowan 
County  it  grew  beautifully,  but  was  at  least  fifteen  days  later  than  other 
varieties,  and  did  not  bear  more  than  one-third  as  much  as  the  Peeler 
cotton.  In  Duplin  County,  did  not  yield  one-fourth  as  much  as  ordi- 
nary cotton.  Craven  County,  not  profitable,  unless  it  will  sell  for 
at  least  60  per  cent,  more  than  ordinary  cotton.  Hertford  County, 
not  suited  to  the  climate.    Newbem  County,  valueless  as  a  field  crop. 
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Bandolph  Goimty,  on  mulatto  day  soil,  twelvehondredfeet  above  the  sea, 
the  plant  giew  three  to  six  feet  high,  with  the  average  number  of  bolls : 
bloom,  yeUow ;  bolls  smaller  than  those  of  common  variety,  and  inclinea 
to  be  long  and  tapering:  lint  of  rather  yellow  tint,  bat  very  fine; 
planted  earlier  it  might  ao  better.  Gaston  Ooanty,  stood  tlie  drought 
better  than  other  varieties,  remaining  green  and  fresh,  while  others 
were  dying.  In  Outhrieville,  Sontli  Carolina,  it  frnited  well  and  resisted 
the  drought,  but  the  fruit  was  entirely  too  late.  WiUdnson  and 
Georgetown  Oounties,  it  developed  no  advantages.  Barnwell  Ck)iinty, 
stalks  grew  large  before  making,  but  it  makes  rapidly  and  grows 
in  the  dryest  season,  when  other  cotton  ceases  to  grow  or  sheds 
its  bolls j  it  is  the  last  to  be  attacked  by  the  cotton-worm;  a  smaU 
patoh  yielded  at  the  rato  of  one  and  a  half  bales  to  the  aero. 
In  Walton  County,  Goorgia.  it  is  deemed  of  little  value,  the  firuit  bemg 
entirely  too  small  and  too  lato  to  mature.  Butts  County,  declared  to 
be  a  poor  variety  of  sea  island  cotton,  not  adaptod  to  the  latitude. 
Macon  County,  it  proved  almost  worthless,  yielding  less  than  fifty  pounds 
on  land  that  would  produce  six  hundred  to  seven  hundred  pounds  of  com- 
mon cotton.  Wilkinson  County,  unsuited  to  the  dimato ;  the  growth 
was  equal  to  thi^t  of  other  cotton,  but  the  yield  was  very  poor.  Jaokson 
County,  a  fEulnie.  Burke  County,  it  produced  a  fine  staple,  but  it 
would  not  pay  to  cultivato.  Harris  County,  a  Mr  staple,  but  did  not 
firuit  well ;  bolls  small ;  about  half  a  crop.  McDuffie  County,  did  not 
yield  twenty  pounds  of  lint  per  acre  where  Prolific  will  yield  four  hundred 
pounds.  Stowart  County,  all  the  plants  fine ;  some  yielded  well,  others 
very  little  fruit  In  Clarke  County,  Mississippi,  it  is  found  unsuited  to 
the  climato,  the  season  being  too  short.  Semper  County,  the  leaf  grew 
large  and  the  flower  yellow,  but  the  plant  was  too  stalky,  and  bore  very 
little  fruit.  Winston  Coun^,  Mississippi,  three  weeks  later  than  com- 
mon cotton :  too  lato  for  bolls  to  mature.  Coahoma  County,  a  More* 
Clarke  and  Holmes  Counties,  not  suited  to  the  climato.  Newton  Coun- 
ty, stalks  would  have  grown  fifteen  feet  high  had  they  not  been  topped 
to  hasten  maturity ;  lint  of  extraordinary  length,  strength,  and  fineness. 
Bolivar  County  correspondent  thinks  if  checked  four  feet  each  way  it 
would  produce  well,  not  grow  so  tall,  and  have  more  branches.  New 
Orleans  and  Memphis  cotton  merchante  pronounce  the  lint  fine,  but  say 
that  it  cannot  be  ginned  on  common  gins,  as  they  cut  the  lint  badly.  In 
Clarke  County,  Alabama,  it  is  too  lato,  and  not  nearly  so  proUfio  as  the 
common  cotton.  Calhoun  County,  a  fealure.  Bandolph  County,  did 
well,  considering  the  drought;  stalks  five  to  six  feet  high,  averaging 
twenty  bolls  each ;  common  cotton  two  to  three  feet  in  height  In 
Bapides  Parish,  Ijouisiana,  in  one  trial  it  developed  no  real  value. 
East  Feliciana  Parish,  comparatively  worthless.  Carroll  Parish,  on 
poor  land  it  stood  the  drought  without  losing  a  single  boU;  on  rich 
land  it  grew  very  rank  and  averaged  one  hundred  bolls  to  the  stalk,  bat 
they  were  too  lato  to  open.  Saint  Mary's  Parish,  it  grew  tall,  straight, 
and  very  stiff  5  blossoms  large  and  numerous.  Brown  Parish,  staple 
very^much  like  sea  island;  an  excellent  quality  of  cotton.  In  rhillips 
County,  Arkansas,  the  growth  was  luxuniant,  so  rapid  that  the  mam 
stalk  was  topped ;  it  formed  well :  no  squares  or  forms  putting  off  as  on 
other  cotton;  lint  very  fine;  while  others  in  the  vicinity  think  it  a  fail- 
ure, this  correspondent  does  not,  as  yet.  La  Fayette  County,  per- 
fectly satisfiEKStory ;  yielding  an  abundant  staple,  long,  iine,  and  silky* 
In  Dinwiddle  County,  Virginia,  it  bloomed  too  late;  no  bolls  opening 
before  December. 
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SOUTHERN  FRUIT-GROWING  FOR  MARKET. 

Froit  prodaction  in  the  South  for  market  is  a  subject  of  special 
public  interest,  whether  considered  as  a  source  of  food  supply  to  our 
Rowing  population,  or  as  a  promising  diversification  of  the  agricultural 
industry  of  that  region.  The  remarkable  results  that  have  sprung 
&om  superficial  and  imperfect  culture,  in  many  cases,  demonstrate  a 
peculiar  adaptation  of  soil  and  climate  for  this  branch  of  agricultural 
enterprise,  and  for  a  large  and  varied  production  of  the  most 
remonerative  character.  The  development  of  these  resources  is  import- 
ant to  the  whole  country,  and  especially  to  that  portion  of  the  Union 
latdy  devastated  by  civihwar.  The  subject  has  occupied  the  special  at- 
tention of  this  Department  for  several  years,  and  efforts  have  been  made 
to  collect  reliable  facts  illustrating  the  actual  statm  and  the  capabilities 
of  southern  fruit-culture.  Circular  letters  have  been  addressed  to  all 
the  fruit^ulturists  in  the  South  whose  names  and  localities  could  be 
ascertained,  requesting  specific  information  in  regard  to  their  individusd 
enterprises.  The  result  of  this  effort  has  been  the  accumulation  of  a 
mass  of  local  &cts  in  regard  to  the  culture  of  different  kinds  of  fruit, 
torn  which  it  is  psoposed  to  select  points  of  marked  interest.  Some 
of  onr  correspondents  appear  to  have  misunderstood  the  purpose  of  our 
inqumes,  and  instead  of  sending  specific  replies,  have  returned  elaborate 
treatises,  of  which  we  are  able  to  make  but  a  limited  use.  It  would  give 
us  pleasure  to  publish  some  of  the  more  valuable  of  these  contributions. 
but  the  pressure  of  matter  upon  the  space  of  this  report  will  permit 
only  a  brief  rAiim^. 

Deliwabe. — ^In  this  State,  our  reports  show  a  great  preponderance 
of  peach  culture.  In  Kent  County  alone,  according  to  the  statement  of 
oar  regular  correspondent,  Mr.  Hayes,  of  Dover,  tJhere  are  10,600  acres 
planted  in  firuit  trees,  mostly  peach.  Apple  culture  dates  ^ack  to  a  very 
early  period.  Pear  culture  has  become  common  only  within  five  or  six 
yetffs.  It  is  estimated  that  800,000  peach  trees,  20,000  apple  trees,  and 
15,000  pesar  trees  are  in  fidl  bearing.  The  average  yield  of  peach  trees, 
planted  sixteen  to  twenty  fdlet  apart,  is  aboutone  hundred  baskets  per  acre, 
sometimes  rising  to  five  times  that  amount.  Of  the  crop  of  1871, 900,000 
baskets  were  slupped  to  outside  markets.  Apple-cultute  appears  to  be 
declining.  For  several  years  this  fruit  has  not  matured  well,  and  the 
people  of  the  county  have  been  obliged  to  supply  themselves  with 
winter  firuit  from  the  North.  The  losses  of  fruit,  from  insects  and 
blight,  are  estimated  at  an  average  of  25  per  cent.  The  most  profitable 
market  varieties  of  peaches  are  Troth's  Early,  Mountain  Eose,  Early 
York,  Old  IQxon,  and  Crawford's  Early.  It  is  found  that  old  varieties, 
formerly  great  favorites,  have  of  late  years  declined  in  productiveness, 
and  that  other  varieties  have  superseded  them. 

Prom  Sussex  County  we  have  a  report  of  the  very  large  fruit  farm  of 
Ex-Govemor  WilUam  H.  Boss,  near  Seaford,  embracing  275  acres  of 
trees,  mostly  in  bearing.  From  1,800  bearing  trees  an  average  crop  of 
sixty  bushels  per  acre  is  secured,  realizing  from  first  purchasers  about 
$5,000  per  annum.  These  are  chiefly  peach  trees,  twenty  feet  apart, 
^hich  fail  about  every  alternate  year  from  frosts.  The  apple  trees  yield 
a  full  crop  once  in  two  years,  bearing  about  a  third  of  a  crop  in  alter- 
nate years.  The  pear  crop  is  pretty  sure,  failing  about  once  in  ten 
years.  A  small  vineyard  of  two  and  a  half  acres  and  2,600  vines  pro- 
daces  about  two  and  a  half  tons  of  grapes  per  acre,  worth  at  the  vine- 
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yaxd  about  9  cents  a  pound.  These  vines  are  seven  years  old  and  cask- 
sist  of  thirty  varieties,  mostly  Concords  and  Ives's  Seedlings.  The  loss 
of  fruit  averapjes  about  33  per  cent,  per  annum. 

Maryland. — ^The  largest  finit  enterprise  reported  from  Maryland  is 
that  of  C.  P.  Morton  &  Co.,  on  Chester  River,  in  Queen  Anne  County, 
Eastern  Shore.  This  tract  of  1,200  acres  was  purchased  12  years  ago  at 
$14  per  acre.  The  senior  partner,  who  lately  retired  from  the  firm,  dis- 
posed of  his  interest  on  the  basis  of  $80  per  acre.  There  are  100,000 
bearing  peach  trees  in  the  orchard,  the  crop  of  which  nets  annually  be- 
tween $20,000  and  $30,000.  A  large  proportion  of  the  fruit  is  canned, 
but  heavy  shipments  of  fresh  peaches  are  made  daily  during  the  fruit 
season  to  Baltimore  and  Philadelphia. 

The  profits  of  peach  culture  in  this  county  are  variable.  Mr.  William 
H.  Jacobs,  of  Centreville,  states  that  his  peach  trees  in  1870,  then  in 
their  second  year's  bearing,  averaged  three  pecks  per  tree,  and  yielded 
a  net  profit  of  $140  per  acre.  Last  season  the  average  crop  was  a 
bushel  per  tree,  but  the  net  profit  was  cut  down  to  $*J2  per  acre  by  the 
immense  general  crop  and  by  the  unusually  early  ripening  and  rapid 
decay  of  the  fruit.  The  season  for  medium  and  late  peaches  was  re- 
duced from  six  weeks  to  four,  the  fruit  ripening  in  too  quick  succession. 
The  fluctuation,  however,  has  not  greatly  discouraged  the  peach  cul- 
ture. The  small  stock  of  canned  fruit  on  hand  and  the  late  rise  in 
prices  indicate  an  expanding  market.  There  are  about  300,000  bearing 
trees  in  the  county  and  200,000  trees  not  yet  in  bearing.  They  are  gen- 
erally planted  twenty  feet  apart.  Of  market  varieties  the  earliest  is 
Hal^s  Early,  whicn  is  somewhat  uncertain  from  its  tendency  to  rot 
Troth's  Early,  large  Early  York,  Crawford's  Early  and  Late ;  and  such 
others  as  afford  a  regular  succession  are  generally  planted.  In  pear 
culture  the  tendency  now  is  to  rely  upon  a  few  good  varieties,  such  as 
the  Bartlett,  Seckel,  Duchesse,  &c.  The  strawberry-growers,  tired  of 
the  market  fluctuations,  induced  a  regular  firut-canner  to  establish  him- 
self in  the  neighborhood.  He  now  pays  6  cents  per  quart  for  the  fruit 
through  the  season,  enabling  the  growers  to  realize  from  $150  to  $200 
per  acre  clear  profit.  The  area  planted  in  strawberries  has  consequently 
increased.    Wilson's  Albany  constitutes  two^irds  of  the  present  crop. 

Dr.  E.  A.  Vannost,  of  Hanesville,  Kent  County,  on  the  Eastern  Shore, 
states  that  about  one-fifth  of  that  county  is  devoted  to  peach-trees, 
planted  at  the  rate  of  about  120  trees  per  acre,  and  averaging  a  box  and 
a  half  of  fruit  to  the  tree.  The  net  price  per  box  realized  by  the  grower 
is  40  cents,  giving  a  profit  of  about  $37  per  acre.  Hale's  Early  wiU  not 
pay,  as  it  generally  rots  badly  and  does  not  mature  well  at  any  time. 
Peach  culture  was  not  very  profitable  in  this  county  in  1871. 

Mr.  Samuel  Vannost,  of  the  same  locality,  has  2,500  trees  in  bearing, 
on  20  acres,  planted  in  the  spring  of  1859.  He  marketed  last  year  3,000 
bushels,  at  50  cents  per  bushel,  clear  of  all  expenses.  A  neighbor  gath- 
ered 600  bushels  from  a  single  acre.  Injuries  to  fruit  were  very  slight. 
The  best  market  varieties  are  Startt's,  Crawford's  Early,  Troth's  Early. 
Stump  the  World,  Melocoton,  &c. 

Mr.  E.  P.  Janvier,  of  Still  Pond,  Kent  County,  has  120  acres  of  peach 
trees,  planted  twenty  feet  apart,  all  in  bearing.  He  finds  that  good 
•trees,  five  to  twelve  years  old,  average  about  100  bushels  per  acre,  and 
he  states  the  average  net  price  to  the  grower  to  be  30  to  40  cents  per 
bushel.  The  injuries  from  insects,  &c.,  are  small,  with  reasonable  care. 
Hales  Early,  though  a  poor  peach,  by  rii>ening  early,  brings  Si. 50  per 
bushel,  while  the  Early  Crawford  and  Old  Mixon  sell  for  but  half  that 
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price.  Of  marketable  varieties,  he  recommeiids  that  5  per  cent,  of  the 
orchard  be  planted  in  each  of  the  following  varieties:  Hale^s,  Troth's 
Early,  Crawford's  Early,  Early  York,  Reeves'  Favorite,  Barker's  Seed- 
ling, Stamp  the  World,  and  Free  Heath,  and  almost  10  per  cent,  eaoh 
Id  Old  MixonFree,  Crawford's  Late,  Ward's  Late  Free,  Bed  Smock,  and 
Heath  OUng. 

Messrs.  H.  Williams  &  Brother,  Huntington,  Calvert  County,  have 
1,250  peach-trees,  planted  in  1866,  producing  in  their  second  year  of 
bearing  (1871)  100  bushels  per  acre.  The  two  crops  averaged  8900 
each.  The  loss  from  insects,  disease,  &c.,  has  been  about  1  per  cent. 
The  best  market  varieties  are  about  the  same  as  those  above  enumerated. 
For  three  years  the  orchard  was  cultivated  in  tobacco.  Every  tree  is 
anoaally  wormed  and  pruned  with  great  care.  In  1870, 1,000  boxes  of 
fruit  were  delivered  at  the  water's  edge,  at  $1.60  per  box,  giving  a 
net  return  of  $1,400  on  12  acres,  ^he  large  crop  of  1871  caused  a 
large  amount  of  fruit  to  be  left  on  the  trees.  The  net  return  of  that  year 
^as  (400  upon  800  boxes.  The  fruit  is  of  the  best  quality,  and  com- 
mands better  prices  than  the  Eastern  Shore  peaches. 

Mr.  Henry  Stabler,  of  Sandy  Spring,  Montgomery  County,  finds  the 
Old  Mixon  Free,  Crawford's  Late,  and  Smock  Free  the  best  market 
peaches,  averaging  about  2  bushels  per  tree.  Of  apples  he  prefers  the 
White  Spice,  Cornell's  Favorite,  Summer  Queen.  &c.  Of  pears  the 
Bartlett  and  Duchesse  d'Angoul6me  are  the  most  desirable.  Of  grapes  ' 
the  Concord  is  the  only  variety  that  will  pay  expenses.  Grapes  usually 
bring  bat  4  cen  ts  per  pound  at  the  vineyard.  The  borer  is  the  only  Insect 
that  does  any  damage  to  peach  trees,  destroying  an  orchard  about 
every  ten  years  unless  extraordinary  care  is  taken.  Pears  are  seldom 
injured  by  insects,  while  frequently  three-fourths  of  the  apple  crop  is 
lost  from  their  ravages. 

Mr.  W.  J.  Scofield,  of  the  same  locality,  loses  from  insects  almost  one-  . 
sixth  of  his  pear  crop  each  year,  while  his  apples  are  but  slightly  affected. 
His  peach  trees  live  but  seven  or  eight  years.    His  best  market  pears 
are  the  Bartlett,  Lawrence,  Beurr6  d'Anjou,  Duchesse  d'Angoultoe  and 
oecJcei. 

Apple  culture  is  the  most  flourishing  branch  of  fruit-growing  in  Bal- 
timore  County.  Mr.  C.  Gingrich,  of  Beisterstown,  has  400  trees  apon 
ten  acres.  The  best  vaiieties  are  winter  apples,  such  as  the  Baldwin, 
Bellefleur,  Fallawater,  &c.  Summer  apples  do  not  pay  expenses.  Oood 
winter  varieties  bring  $1.50  to  $1.75  per  bushel.  He  averages  90  to  100 
bushels  per  acre.  The  apple-borer  is  troublesome.  The  trees  should 
be  kept  free  from  grass,  well  scraped,  and  washed  with  strong  soap-suds, 
in  which  sulphur  has  been  mixed. 

In  grape  culture  Mr.  O.  H.  Mittnacht,  Pikesville,  Baltimore  County, 
reports  11,000  vines  planted  on  16  acres,  the  results  of  which,  so  far, 
have  been  very  encouraging.  The  yield  of  1871  was  "  enormous,"  the 
bunches  being  very  large.  Some  Concord  bunches  weighed  one  pound 
fooroances,  and  averaged  over  one  pound  each.  He  sold  about  2,500 
pounds  of  fruit  at  10  cents  per  pound,  and  made  1,500  gallons  of  Clinton 
and  Concord  wine.  He  closely  watched  the  insects  and  carefully  pro- 
tected the  birds.  No  indications  of  rot  were  seen,  and  but  slight  symp- 
toms of  mildew,  after  a  rain- fall  of  five  inches  in  August.  These  symp- 
toms were  removed  by  cutting  away  the  superfluous,  unhealthy  leaves, 
and  admitting  air  and  light.  A  neighbor,  about  a  mile  distant,  lost  all 
his  grapes  from  mildew,  Mr.  Mittnacht  trains  his  vines  after  Fiiller's 
arbor  system.    He  finds  the  Concord  the  best  market  grape. 

ViKGtNiA. — Mr.  G.  F.  B.  Leighton  has  an  extensive  pear-orchard  near 
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Korfolky  Virginia,  in  which,  it  is  claimed,  have  been  raised  the  largest 
and  finest  pears  on  the  continent.  The  orchard  available  for  market 
ing  embraces  about  6,200  t^es ;  another  orchard,  designed  more  par- 
ticularly for  experimental  purposes,  inclades  about  1,000  tre^.  Of  the 
former,  1,200  were  planted  in  the  winter  of  1866-^67 ;  2,000  in  the  win. 
ter  of  1867-'68;  2,000  in  the  winter  of  1868-^69,  in  a  clay  soil,  under, 
laid,  at  the  depth  of  &ve  to  ten  feet,  with  sharp  sand,  sinkmg  into 
quicksand.  Dwarf  trees  are  planted  twelve  and  one-half  feet  apart  each 
way.  In  holes  three  and  one-half  feet  square  and  three  feet  deep.  To 
secure  perfect  drainage  a  post-auger  hole  is  bored  down  to  the  sand 
and  filled  with  oyster-shells,  about  a  bushel  of  the  shells  being  left 
in  the  bottom  of  the  large  hole.  Then  about  six  inches  of  flDeIy.<!at 
brush  (hard-wood)  are  added,  and  the  hole  filled  up  with  top-soil,  mixed 
with  a  compost  of  muck,  woods-earth,  and  lime.  The  fresh  muck  is 
seasoned  with  a  small  quantity  of  salt.  In  planting,  the  bunch  at  the 
joining  bf  the  quince  and  pear  stocks  is  placed  two  inches  below  the 
ground.  No  crops  ore  allowed  in  the  orchard,  except  occasionally  the 
black  pea.  to  be  turned  under  as  a  fertilizer.  The  pear-tree,  which  re- 
quires a  rich  soil,  is  often  iqjured  by  the  presence  of  other  crops.  Straw- 
beories  are  placed  by  Mr.  Leighton  at  the  head  of  the  list  of  '*  pear-food 
robbers.''  He  finds  that  the  energies  of  the  soil  must  bo  given  excla- 
sivdy  to  this  fruit,  or  the  culture  will  not  be  profitable.  He  avoids  bam. 
yard  manure,  but  supplies  bone  and  ashes  when  the  trees  come  into 
bearing  for  fruit  food.  He  finds  the  following  requisites  for  saccessful 
culture  in  Eastern  Virginia : 

1.  Perfect  drainage. 

2.  Btiffest  clay  soil. 

3.  Proper  planting  of  the  trees. 

4.  Clean  culture. 

6.  Healthy  trees,  which  can  be  had  of  responsible  nurserymen  direct, 
without  the  intervention  of  an  agent,  and  imparting  the  satisfaction  of 
having  every  tree  true  to  name. 

6.  GUmely  supply  of  proper  food,  for  growth  of  both  wood  and  fruit 

7.  Determination,  patience,  and  sufficient  of  the  sacrificing  spirit  to 
remove  all  fruit  until  the  tree  has  sufficient  wood  to  sustain  it,  without 
checking.the  wood  growth* 

8.  Judicious  pruning,  (better  none  than  too  much.) 

9.  Oareful  picking,  packing,  and  handling  of  the  packages. 
10.  The  right  kind  of  an  agent  to  dispose  of  them. 

At  the  recent  exhibition  ot  the  American  Pomological  Society  at 
Bichmond,  Mr.  Leighton  exhibited  three  Duchesse  dl^ngooltoes, 
grown  on  the  same  tree,  of  which  two  weighed  thirty  and  a  half 
ounces  each  and  the  other  twenty-four  and  a  half.  His  trees  of  this 
variety  averaged  about  a  bushel  each.  When  Oalifomia  pears  were 
selling  at  (9,  he  received  (12  per  box  for  these  pears,  and  (11  for  Bart- 
letts.  His  orchard  is  composed  mainly  of  these  varieties.  In  qoalitj 
0/  firuit  he,  last  year,  surpassed  the  famous  pears  of  Califomia. 

A  prominent  fruit-growing  enterprise  in  Virginia  is  that  of  Mr.  Ohalkloy 
Gillingham,  Accotink,  Fairfax  Oounty,  embracing  100  acres  of  peaches, 
100  acres  of  apples,  and  10  acres  of  pears.  The  planting  of  these  trees 
dates  from  1649,  continued  by  annual  additions,  up  to  the  present  time. 
Of  apples,  summer  and  autumn  varieties  form  eachone-fonrth  of  the  plant- 
ing, and  winter  varieties  one-half.  The  best  early  market  apples  are  the 
Edwards's  Early,  Early  Hagloe,  Astrachan,  Early  Bipe,  &a ;  of  faU 
apples,  the  Fall  Pippin,  Gravenstein,  Maiden's  Blush:  of  winter  apples^ 
the  Abram,  Albemarle,  Bowling's  Sweet,  Bidge  PiK>m,  &c.    From  500 
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pouch  trees  in  bearing;  300  boshels  of  fruit  were  sold  last  season,  at  an 
average  price  of  $1  per  bnsbel.  The  pear  trees  are  mostly  young.  Those 
in  bearing  last  year  flruited  finely,  the  fruit  bringing  $4  per  bushel. 
Insects  have  injured  apples  and  peaches,  both  fruit  and  tree.  Some* 
unknown  insect  bas  stung  and  killed  the  ends  of  some  apple  limbs, 
(specially  of  the  Early  Hagloe,  leaving  other  varieties  alongside  en- 
tirely untouched. 

Mr.  Sobert  Harrison,  Garysville,  Prince  George  County,  states  that 
the  best  market  apples  for  that  region  are  the  Horse  Apple,  Gloria 
Mandi,  and  early  varieties.  One  tree  of  Gloria  Mundi  produced  apples 
which  sold  for  910  last  season.  Grapes  brought  10  cents  per  pound. 
TheOoncord  is  the  best  variety.  Very  little  injury  from  insects  was 
noted.  * 

Mr.  J.  S.  Green,  Amissville,  Bappahannock  County,  finds  Baldwins 
the  best  market  variet>y  of  apples.  Ho  has  suffered  but  little  loss  from 
inseets.  except  bees  and  wasps.  His  vineyard,  principally  Catawba, 
yields  200  to  300  gallons  of  wine  per  acre. 

Mr.  James  Newman,  Gordonsville,  Orange  County,  has  200  bearing 
apple-trees,  averaging  12  bushels  each,  or  300  bushels  per  acre,  worth 
25  to  30  cents  per  bu^el  at  the  orchard.  The  loss  of  trees  is  about  3  per 
cent  per  annum,  from  unknown  causes.  The  loss  of  fruit  is  rare.  The 
Albemarle  Pippin  is  the  best  market  variety,  almost  the  only  one  that 
will  pay  expenses. 

Mr.  William  Hotopp,  Charlottesville,  has  fourteen  aeres  in  grapes, 
mostly  Delaware,  Norton^ves,  and  Concord.  The  Delaware  brought  15 
cents  per  pound  in  New  xork,  Ives  11  cents,  and  Concord  8  cents.  The 
lona,  Bebecca,  and  Israella  are  not  considered  worth  planting. 

Mr.  D.  S.  Bell,  Fisherville,  Augusta  County,  has  found  the  Fallawater 
apple  tto  only  one  maturing  weU.  His  Bambo  trees  blighted  near  the 
root  in  1865,  but  are  recovenng.  No  other  injuries  noted.  His  Concord 
grapes  yield  very  largely.  No  mildew  or  rot  reported,  but  almost  the 
whole  crop  of  1871  was  destroyed  by  the  bees. 

Mr.  Alex.  Asher,  (Gloucester,  lost  about  5  per  cent,  of  all  varieties  of 
trait  Half  of  his  losses  in  apples  were  from  therravages  of  rabbits.  The 
most  profitable  market  peach  is  Hale's  Early ;  tl^e  market  apple  mosf 
popular,  the  Early  Harvest. 

Dr.  G.  W.  Briggs,  Suffolk,  Nansemond  County,  reports  the  sale  at 
$2, 000  of  a  single  crop  of  ten  acres  of  Yellow  June  and  Early  Harvest 
apples.  He  states  that  $150  has  been  realized  from  a  half-a<;re  crop  of 
Horse  Apples,  and  that  single  trees  have  netted  $15  to  $30.  Single  peaf 
trees— Bartletts,  Seckels,  and  Moore^s  White  Pound — have  frequently 
paid  $20  to  $40.  On  well  drained  soils,  carefully  cultivated,  the  rav- 
ages of  insects  are  inconsiderable.  A  variety  of  the  borer  attacks  the 
limbs  of  the  Early  Harvest  apple.  A  fly.  probably  Saperda  Candida^ 
whose  grub,  a  white  worm  with  blackish  nead  and  strong  mandibles, 
burrows  in  liie  alburnum,  and  ravages  the  Horse  Apple,  invariably  com- 
mencing near  the  notch  of  the  first  tier  of  limbs.  A  thick  wash  of 
salt  and  lime  applied  every  spring  has  been  found  a  preventive. 
A  fruit-grower  on  Nansemond  Biver,  whose  sales  of  early  fruit  amount 
to  86, 000  per  annum,  says  that  no  apple  pays  well  that  is  not  ready  for 
market  in  advance  of  the  Maryland  and  Jersey  fruits,  ripening  about 
the  second  week  in  August.  The  popular  northern  varieties,  when 
trausferred  to  this  .region,  mature  too  rapidly  to  be  good  keepers. 

Mr.  H.  M.  Armistead,  Campbell  Court-House,  with  three  acres  of 
rineyard  and  3, 000  vines,  has  made  800  gallons  of  wine  per  acre,  which 
sells  for  $2.50  to  $5  per  gallon.    The  vines  are  Ives,  Concord,  lona. 
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Alvey,  Delaware,  Bogers's  Nos.  4  and  15,  Hartford,  Olinton,  Oatawba, 
&c.,  six  to  eight  years  in  bearing.  These  grapes  are  comparatively  free 
from  rot  and  mildew,  and  are  all  superior  for  wine  or  table  use. 

Mr.  John  0.  Mnrrell,  Campbell  Goort-House,  raises  300  boshelfi  of 
apples  per  acre,  worth  50  cents  per  bosheL  His  best  market  varieties 
are  Wine  Sap,  Basset,  and  Lady  apple. 

Mr.  John  F.  JSIartin,  of  James  City  County,  has  3,750  apple-trees, 
which  averaged  last  season  five  bushels  ^ach,  worth  $2.50  per  barrel 
His  best  varieties  for  market  are  Striped  June  and  Oatshead.  * 

Mr.  E.  0.  Davis,  Nelly's  Ford,  Nelson  County,  has  3,000  bearing  apple- 
trees  on  89  acres.  The  yield  per  annum  ranges  from  one  to  fifteen  bush- 
els per  tree ;  losses  about  20  per  cent.  He  prefers,  as  market  varieties, 
the  Pippin,  Esopus  Spitzenberg,  Baldwin,  &c. 

Messrs.  Miller  and  Wood,  Little  Washington,  Eappahannock  Cousty, 
have  100  acres  in  apples,  thirty-two  feet  apart,  with  peach-trees  inter- 
vening. The  apple-trees  yielded  last  year  150  bushels  per  acre,  worth 
$1.25  per  barrel.  The  crop  was  shortened  about  one-third  by  droogbt 
Their  best  market  variety  is  the  Pippin.  Their  Concord  grapes  yielded 
5,000  pounds  per  acre;  Catawba,  2,500;  Delaware,  1,000;  Clinton,  2,000; 
average  price  per  pound,  5  cents.  The  best  market  grape  is  the 
Catawba. 

NoBTH  Cabolina. — From  North  Carolina  our  reports  are  fall  and 
specific,  indicating  that  the  fruit  industry,  of  that  region  has  attracted 
in'  unusual  proportion  the  intelligent  and  practical  minds  of  the  com- 
munity. Some  of  the  facts  reported  indicate  astonishing  resulta 
These  statements  are  given  as  reported.  The  name  and  address  of 
each  correspondent  being  given,  parties  desiring  further  information 
may  communicate  with  them  personally  or  by  letter.  The  Bidgway 
Land  Owners'  Company,  Bidgway,  Warren  County,  J.  L.  Labiaux, 
manager,  reports  1,000  acres  in  peaches,  planted  in  the  spring  of  the 
years  1868  *and  1869.  The  trees  are  set  twenty  feet  apsurt,  and 
number  109,000,  of  which  50,000  bore  a  small  crop  in  1871.  Th^  are 
all  early  varieties,  selected  with  reference  to  the  opening  of  the  north- 
ern markets.  Last  season  2,200  bushels,  shipped  to  New  York,  brought 
$7  per  bushel.  The  manager  calculates  upon  an  average  of  two  bushels 
to  each  tree,  when  in  full  bearing.  The  same  association,  in  the  spring 
of  1869,  planted  on  thirty  acres  9,000  Concord,  Catawba,  Isabella,  Clin- 
ton and  Ives's  seedling  grape  vines. 

The  Excelsior  Planting  Company,  Bocky  Point,  New  Hanover  County, 
has  100  stores  in  peaches,  plants  in  1869,  and  25  acres  in  apples  and 
10  acres  in  pears,  planted  in  1870.  The  whole  number  of  peach  trees  is 
10,000.  From  the  few  trees  in  bearing,  about  800  bushels  of  firait  were 
marketed  last  year,  at  $1.50  per  bushel.  Hale's  Early  rotted  badly  in 
transportation  to  market.  If  rapid  transportation  can  be  secured,  this 
variety  will  be  the  most  profitable  for  market.  The  loss  from  insects 
was  inconsiderable.  The  ^pple  trees  were  planted  twenty  feet  apart,  in 
rows  thirty  feet  distant;  the  pears  are  arranged  at  eight  and  ten  feet 
apart.  Neither  the  pears  nor  the  apples  have  yet  begun  to  bear.  The 
company  has  also  a  vineyard  of  70  acres  and  13,150  vines,  of  which 
10,000  are  Concord,  2,000  Mish,  1,000  Madeira,  100  Scuppernong,  and 
50  Flower.  For  northern  markets  the  best  varieties  are  the  Concord 
and  Hartford  Prolific.  But  few  of  these  vines  are  yet  in  bearing-  The 
Concord  grapes  sold  last  season  at  15  cents  per  pound. 

Mr.  E.  Bogers,  Webster,  Jackson  County,  says  that  in  that  i-egion 
many  apple  trees  twenty  years  old  will  average  25  bushels  each  i)er  an- 
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num.  Some  yield  80  to  100  bushels  each.  The  distance  of  the  markets, 
however,  renders  only  late-keepers  available. 

Messrs.  C.  W.  Oarrett  &  Co.,  Bingwood,  Halifax  County,  have  126 
acres  in  vineyard,  upon  which  are  planted  8,000  Scuppemong,  6,000 
Concord,  600  Delaware,  600  lona,  &c.  The  Scuppemong  yields  about 
100  bushels  per  acre,  which  are  made  into  wine.  From  400  of  these 
vines,  covering  6  acres,  are  annually  made  3,000  to  5,000  gallons  of  wine, 
worth  $1  per  gallon  as  still  wine.  •  By  converting  it  into  sparkling  wine 
it  brings  $10  per  dozen.  The  Scuppemong  is  not  troubled  vrith  rot  or 
mildew. 

Mr.  J.  B.  Zollicofifer,  Weldon,  Hali&x  County,  has  8,000  to  10,000 
apple-trees  and  about  7,000  peach  trees  in  bearing.  Ho  has  been  un- 
able to  secure  his  pear  trees  against  blight 

Messrs.  J.  Lindley  &  Son  send  a  printed  catalogue  of  their  large  nur- 
series near  Greensborough,  Guilford  County.  This  enterprise,  has  been 
forty  years  in  operation  and  has  collected  all  the  varieties  of  fruit  suited 
to  that  locality. 

Dr.  J.  G.  Peterson,  Morganton,  Burke  County,  who  is  engaged  in  the 
nnrseiy  basiness,  states  that  an  apple  tree  in  his  neighborho(^  yielded 
last  season  126  bushels  of  fruit.  There  are  many  localities  in  that  region 
in  wliich  (it  is  claimed)  there  has  been  no  failure  of  the  peach  crop  for 
thir^  years.  Thousands  of  acres  of  land  iv  this  part  of  the  State, 
admirably  adapted  to  fruit  culture,  are  for  sale  at  very  low  prices. 

Among  the  remarkable  cases  of  grape  production  may  be  mentioned 
that  of  Mr.  Daniel  Asbury,  Charlotte,  Mecklenburgh  County,  who 
gathered  from  a  single  five-year  old  Perkins  vine  129  pounds  of  ripe 
grapes.  He  has  7  acres  in  vineyard,  planted  in  Catawba,  Hartfora, 
Concord,  Perkins,  Delaware,  &c.  He  proposes  to  set  out  24.000  vines 
dming  the  spring  of  1872.  Dr.  J.  J.  Thornton,  of  Milton,  Caswell  County, 
raises  250  bushels  of  apples  per  acre,  worth  from  60  cents  to  $2.  Pears 
wonld  do  very  well  but  for  the  curculio.  His  best  market  apples  are  the 
Wine  Sap^  Eomanite,  Vandevere,  &c.  A  correspondent  in  Alleghany 
says  that  in  some  cases  1,000  bushels  of  apples  are  raised  to  the  acre, 
bat,  the  market  price  being  not  over  15  cents  per  bushel,  the  fruit  is  left 
to  the  hogs.  Mr.  M.  S.  Davis,  of  Louisburgh,  Franklin  County,  has  an 
orchard  on  the  brow  of  a  hill  with  a  northern  exposure,  which  has 
faUed  but  three  times  in  twelve  ^ears.  A  neighbor's  orchard,  one 
hundred  and  fifty  yards  distant,  with  a  southern  exposure,  has  borne 
hot  three  or  four  good  crops  during  that  time. 

Mr.  J.  A.  Caldwell,  Lincolnton,  Lincoln  County,  has  25  acres  in  apples, 
planted  from  1860  to  1863.  He  has  400  apple-trees,  fifty  feet  apart, 
raising  600  to  600  barrels  per  annum,  worth  about  $1,000.  Three- 
fourths  of  the  last  crop  were  destroyed  by  insects,  casualties,  and 
disease.  The  best  market  varieties  are  the  Magnum  Bonnm,  Tender 
fkm,  and  Fleming. 

The  Ldncoln  Wine  Company,  of  Lincolnton,  Lincoln  County,  has  400 
Lincoln  vines  on  three-quarters  of  an  acre,  which  produced  last  year 
4,500  pounds  of  grapes.  These  were  made  into  wine,  yielding  a  gallon 
of  juice  to  each  16  pounds  of  fruit.  At  the  age  of  one  year  this  wine 
sells  in  New  York  at  $3.60  to  $4  per  gallon;  four  months  old  it  will 
bring  81  to  $1.60.  ETo  loss  from  mildew  or  insects  during  the  last  two 
years. 

Mr.  L.  PrcBlich,  of  Enfield,  Halifax  County,  a  vineyardist  of  forty 
years'  experience,  twenty  years  of  which  were  spent  among  the  vine- 
yards of  the  Rhine,  has  two  large  vineyards;  one  of  these,  of  fourteen 
acres,  In  Duplin  County,  was  commenced  twelve  years  ago.  Three- 
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fourths  of  the  vines  are  ScnppemoDg  and  one-fourth  of  the  leading  vari- 
eties of  bunch  grapes,  such  as  Catawba,  Concord,  Diana,  Isabella,  Oliu- 
ton,  Hartford,  Norton,  lona,  &c  After  the  first  two  years  he  found 
that  he  had  planted  his  vines  too  closely,  the  bunch  grapes  six  feet 
apart,  in  rows  eight  feet  apart,  and  the  Scuppemong  fifteen  feet  bv 
fifteen.  He  also  pruned  his  bunch  grapes  too  severely,  in  consequence 
of  which  the  grapes  were  rather  knotty.  He  then  cut  out  every  alter- 
nate row  of  bunch  grapes  and  each,  alternate  vine  in  the  remainiDg 
rows.  The  wisdom  of  this  change  was  soon  demonstrated  in  the  growth 
of  heavy  crops  of  fine  fruit.  Subsequent  plantings,  fifteen  and  eighteen 
feet  apart,  produced  still  more  abundantly.  He  enlarged  the  spaces 
between  his  Scuppemong  vines,  first  to  thirty  feet,  then  to  forty-five 
feet,  and  finally  to  seVenty  feet,  and  each  enlargement  was  followed  by 
a  corresponding  increase  in  quantity  and  improvement  in  quality  of  the 
crop.  The  early  bunch  grapes  bring  good  prices  in  the  northern  mar- 
kets. The  Scuppemongs  are  fit  only  for  wine-making,  ripening  too  late 
for  market  grapes,  and  requiring  to  be  gathered  within  twenty-fom 
hours  of  ripening. 

The  bunch  grapes  are  generally  prolific  up  to  their  sixth  or  eighth 
year,  when  they  show  tendencies  to  disease.  The  Catawba  and  Isabella 
begin  to  rot,  and  the  Diana  grapes  to  spot  and  Ml  off  before  ripeaing. 
For  some  time  he  found  a  partial  remedy  for  this  decline  in  heavy  sol* 
phuring,  but  subsequently  he  discovered,  by  mere  accident,  the  caase  of 
the  difficulty,  and  was  enabled  to  apply  a  perfect  preventive.  On  trana* 
planting  sOme  vines  and  trimming  their  roots  preparatory  to  replant- 
ing, he  found  that  the  main  heart  root  had  been  undermined  by  a  worn 
or  Dorer  like  that  which  infests  the  peach  tree,  probably  JEgeria  (Tro- 
cMUum)  polisUfarmiSy  or  a  larva  of  a  Frianus.  From  one  dioopmg 
vine  he  dug  out  five  or  six  borers.  By  completely  relieving  his  vines  of 
these  pests,  he  found  that  they  became  very  flourishing  and  prodnctiv^ 
To  accomplish  this  end  he  took  up  the  soil  ftom  the  main  roots  ana 
dug  down  as  far  as  he  thought  the  insects  had  found  harbor.  He  then 
cleaned  the  roots  nicely  and  spread  over  them  oak  and  grape-leaf  ashea, 
leaving  the  holes  open  till  after  a  fall  of  rain,  when  the  ashes  were  again 
applied.  By  this  time  about  a  peck  of  ashes  had  accumulated  over  eadi 
root ;  he  then  covered  them  with  rich  top-soil.  The  following  year  ine 
vines  bore  tolerably  well,  and  the  second  year's  crop  was  enonnona  and 
free  from  disease. 

Mr.  FroBlich  is  an  enthusiast  in  the  culture  of  the  Bcuppemongy  of 
which  variety  he  has  8  acres  in  ftill  bearing  in  Duplin  County,  and  150 
acres,  fh)m  one  to  three  years  old,  in  Hali£Ekx  County.  He  haa  also, 
within  the  last  two  years,  set  out  5,000  acres  of  Scuppemong  vines  for 
other  parties.  This  vine  grows  in  "any  kind  of  soil,  from  the  highest  and 
dryest  sand-hill  to  the  lowest  swamp  land,  fruiting  abundantly  in  all 
these  soils  and  never  indicating  disease.  The  best  soil,  however,  ifl  sand 
underlaid  by  clay  and  naturally  drained.  The  vine  roots  are  planted 
two  and  two,  in  holes  four  feet  square  and  two  feet  deep,  filled  tiiree- 
fourths  full  with  top-soil,  and  one-fourth  of  compost,  as  rich  as  possible. 
He  prefers  to  plant  in  December,  covering  the  roots  four  inches  deep; 
later  plantings,  six  inches  deep.  After  the  vines  have  commenced  grow- 
ing the  first  season,  all  the  side  sprouts  are  pinched  of^  only  the  ninm 
shoot  being  allowed  to  grow.  Tins  is  done  in  summer,  and  while  the 
wood  is  green.  The  Scuppemong  will  not  bear  winter-pruning.  A  Uro" 
a  quarter  inch  thick,  pruned  from  a  half-grown  vine,  will  cause  it  to 
discharge  a  gallon  of  sap  in  a  day,, which  will  fataUy  impoverish  Us 
strength. 
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Bunng  the  second  year  tho  vines  will  have  grown  so  rapidly  as  to 
require  support.  A  temporary  arbor  of  four  poles  at  the  corners  of  a 
square,  ten  feet  apart  and  famished  with  the  reqoisite  cross-pieces, 
will  saffice  to  the  end  of  the  third  year.  The  vines  are  careftQly  spread 
OQt  npon  this  frame-work,  and  the  fresh  side  shoots  should  be  pinched 
off  as  they  api>ear.  In  tne  fourth  year  a  wire  arbor  is  made  over  the 
whole  vineyard,  fastened  upon  posts  nine  feet  high  and  twenty  feet 
apart  It  in  important  that  the  vine  be  spread  equally  in  all  directions, 
to  give  fiill  access  to  air  and  sunlight,  uniformly  ripening  all  the  fruit. 
Grapes  imperfectly  ripened  make  the  wine  too  sour.  This  is  the  work 
of  December.  In  the  third  year  the  process  of  manuring  commences, 
which  is  repeated  every  two  years.  The  roots  of  the  vine  spread  out  as 
fiff  as  the  vines  on  the  arbor.  A  trench  is  then  dug  around  the  outside 
roots,  two  spades  wide  and  one  spade  deep,  and  filled  with  compost. 
With  these  precautions  the  vines  will  meet  each  other  in  nine  or  ten 
yean.  Each  vine,  in  the  third  year,  will  bear  about  a  peck  of  grapes; 
in  the  fourth  year,  two  bushels ;  in  the  fifth  year,  five  bushels.  He  claims 
that  vhen  in  fall  bearing  they  will  average  400  to  560  bushels  per  acre, 
from  which  2,600  gallons  of  juice  may  be  expressed. 

Mr.  AtBlich  says  that  the  Bcuppemong  is  the  only  vine  in  the  world 
that  will  prodace  this  quantity  of  grapes,  or  wine,  and  the  only  vine 
that  has  been  known  for  two  hundred  years  without  disease.  Vines  in  » 
his  neighborhood  have  rea(ihed  the  venerable  age  of  one  hundred  and 
fifty  years,  and  cover  one  and  a  half  to  two  acres.  A  vine  of  this  age  in 
Naah  Goonty,  covering  two  acres  of  ground,  yielded,  last  season,  forty- 
eight  barrels  of  wine,  although  its  supports  were  dilapidated,  and  not 
a  cent  had  been  expended  ^'n  cultivation. 

Of  theScuppemong  fiamuy  Mr.  Frcelich  cultivates  ten  different  varie- 
ties, the  most  of  which,  last  season,  presented  the  following  exhibit  of 
saccharine  strength,  according  to  Oeschle's  scale:  1.  Froelich's  White 
SeedUng,  950;  2.  Common  White  Scuppemong,  SOOj  3.  Mish,  90° ; 
4.  Flower,  88©  5  6.  Black  Scuppemong,  82^  5  6.  Pamlico,  80©  5  7.  Thomas, 
90O;  a  Beaufort;  9.  Tender  Pulp,  8OO;  10.  Sugar  Grape,  8O0.  The 
White  Seedling  and  White  Scuppemong  make  a  delicate  straw-colored 
^e;  the  Beaufort,  a  purple  wine ;  all  others,  red  wine.  These  grapes 
all  ripen  during  October.  The  White  Seedling  and  White  Scuppemong 
become  of  a  dark-red  copper  color,  shrinking  somewhat  when  dead  ripe. 
The  Bewifort  is  about  the  size  and  color  of  the  Diana.  AU  others  be< 
come  very  dark  or  entirely  black.  He  is  very  careful  in  gathering  his 
grapes.  He  spreads  npon  a  frame  12  feet  sqnare  a  strong  cloth  with  an 
orifice  in  the  center,  about  a  foot  in  diameter,  under  which  is  placed  a 
barrel  or  box.  The  grapes  are  gently  shaken  into  the  cloth,  sinking 
down  through  the  orifice.  Six  hands  will  in  this  way  gather  1,000 
boshels  per  day.  The  grapes  are  then  mashed  in  a  grape-mill,  con- 
structed in  such  a  manner  as  not  to  crash  the  seed  or  bruise  the  skins, 
thus  avoiding  the  bitter  oil  of  the  former  and  the  peculiar  acid  of  the 
latter.  They  are  then  put  in  an  open  cask,  with  a  Mse  bottom,  through 
^hich  have  been  bored  about  three  dozen  naif-inch  holes.  In  six  hours, 
juice  amounting  to  two  gallons  per  bushel  is  obtained.  This  juice  will 
inake  an  excellent  wine  without  any  qualifying  substances.  The  mashed 
grapes  are  tiien  pressed  in  a  miU,  and  will  yield  two  gallons  of  wine 
more  per  busheL  This  is  made  into  a  fine  drinking-wine  by  gallizing. 
Mr.  Ftcelich  proposes  hereafter  to  manufacture  what  comes  irom  the 
press  into  brandy  and  vinegar.  If  the  juice,  either  dripped  or  pressed, 
Aows  8O0  of  sugar,  it  wiU  make  a  normaL  good  wine.  From  60  to  9o  of 
acid  indicate  a  pleasant  wine.    If  the  adais  too  great  the  wine  must  be 

•  Digitized  by  CjOOQ IC 


152  AGRICULTURAL   REPORT. 

thinned  with  water  down  to  the  standard.  K  Oescble's  scale  shows  less 
than  80<^,  sagar  must  be  added  to  bring  the  juice  np  to  that  figare. 
Grapes  purchased  from  less  careful  cultivators  yielded  only  6(P  to  65^ 
of  sugar  and  l(P  to  12°  of  acid,  while  his  own  grapes  yielded  85^  to  95° 
of  sugar  and  only  4^  to  7^  of  acid.  After  the  must  is  regulated,  it  is 
put  into  clean  casks,  leaving  a  clear  space  of  a  finger's  length  from 
the  bung-hole.  A  curved  fermenting  tube  is  then  fastened  air-tight  in 
the  bung-hole,  and  its  outer  end  immersed  in  water,  permitting  the 
fermenting  gas  to  escape  and  preventing  the  entrance  of  the  external 
air.  This  prevents  the  conversion  of  a  large  proportion  of  the  grape- 
sugar  into  acid,  instead  of  alcohol,  and  the  loss  of  bloom  and  flavor,  all 
of  which  are  the  result  of  common  bung-hole  fermentation.  The  wine 
also  ferments  more  equally  and  perfectly  in  large  casks,  with  stont 
staves  and  heads,  than  in  small  thin  barrels.  The  loss  of  ^ne  oozing 
through  the  latter  is  estimated  at  5  per  cent,  per  annum.  The  ferment- 
ing period  lasts  three  weeks;  the  tube  is  then  taken  away  and  the  cask 
filled  and  closed  air-tight.  About  Christmas  the  clear  wine  should  be 
racjked  into  another  cask,  which  should  be  filled  full  and  closed  air 
tight.  The  loss  from  leakage  should  be  continually  replaced,  leaving 
no  vacant  space  in  the  cask  in  which  acid  may  be  generated.  The  wine 
should  be  racked  again  about  the  1st  of  Apnl  and  on  the  Ist  of  Octo- 
ber. It  should  be  racked  annually,  afterward,  about  the  last-named  date. 
It  is  ready  for  market  about  two  weeks  after  the  second  racking,  hat 
will  be  still  better  after  the  third.  The  sediment  from  the  first  racking 
should  be  collected  and  permitted  to  settle  again.  About  half  of  it  will 
be  good  wine ;  the  remainder  may  be  distilled  into  brandy  or  made  into 
vinegar. 

Mr.  Froelich  estimates  the  expense  of  preparing  an  acre  of  vineyard  as 
follows :  Average  price  of  land  per  acre,  $10 ;  twenty -five  well  rooted  vines 
properly  set  in  the  ground,  $8 ;  fifty  loads  of  compost,  $10 ;  arboring 
with  posts  and  wire,  $50.90 ;  totaL  $78.90.  The  annual  expense  of  col- 
tivation  is  given  at  $14.25 ;  of  gatnering  grapes  and  pressing  the  jnioe, 
$3 ;  incidental  expenses,  $2 ;  interest  on  capital  invested,  $5 ;  casks  for 
2,000  gallons  of  wine,  $75  ^  total,  $99.25.  Per  contra^  2,000  gallons  of  wine, 
at  90  cents  per  gallon,  will  bring  $1,800,  leaving  a  net  profit  of  $1,700 
I)er  acre.  Mr.  Froelich  states  that  he  has  made  very  liberal  allowance 
for  all  expenses  in  the  above  estimates.  He  is  satisfied  that  with  the 
improvement  he  has  made,  both  in  the  culture  and  manufacture,  within 
the  last  twelve  years,  he  has  enlarged  the  margin  of  profit.  These  state- 
ments are  given  on  the  authority  and  bom  the  experience  of  this  mtelli- 
gent  cultivator,  but  we  cannot  warrant  equally  successful  results  to  any 
amateur  Scuppemong  vine-grower.  New  York  is  the  best  market  for 
his  wine.  It  is  mostly  sold  by  the  1,000  gallons,  as  champagna  He 
generally  sells  after  the  second  racking.  For  wine  two  to  four  years 
old  he  receives  $1.50  to  $3  per  gallon.  His  grape  brandy,  one  year  old, 
brings  $5  per  gallon.  P^om  the  juice  of  one  acre  of  grapes  he  claims 
that  300  gallons  of  brandy,  or  3,000  gallons  of  vinegar,  may  be  made,  the 
latter  worth  50  cents  per  gallon. 

Mr.  Frcelich  insists  upon  great  care  in  the  selection  of  well  rooted 
plants,  raised  from  thrifty,  ripe  wood.  The  best  are  one-year-old  limhs 
not  over  a  fourth  of  an  inch  thick.  They  can  be  raised  only  by  layers,  and 
will  not  grow  from  cuttings.  They  should  be  laid  about  February,  and 
will  be  well  rooted  for  planting  in  the  following  autumn.  Mr.  Frcelich 
is  satisfied  that  Scuppemong  wine  may  be  profitably  raised  at  30  to  40 
cents  per  gallon,  and  that  it  can  be  made  of  a  quality  that  will  supersede 
the  immense  importations  of  wines. 
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South  Carolina. — 'No  reports  have  been  received  from  South  Caro- 
lina of  frnit  enterprises  for  general  market.  The  local  demand  is  gen- 
erally supplied  by  a  primitive  home  culture,  while  facilities  for  trans- 
portation are  confined  to  a  few  localities.  The  capacity  of  this  State  for 
all  kinds  of  fruit  production  is  abundantly  shown,  however.  As  a  speci- 
men of  the  actual  culture,  the  report  of  Mr.  B.  F.  Simpson,  Pendleton, 
Anderson  County,  may  be  selected  from  about  a  dozen  returns.  This 
gentleman  has  30  to  40  acres  in  apples,  pears,  peaches,  and  plums.  His 
apple  trees — Bed  June  and  a  few  summer  and  winter  varieties — are 
planted  at  the  rate  of  91  trees  per  acre,  and  produce,  when  in  full  bear- 
ing, 6  to  20  bushels  each  per  annum.  Peach  trees,  140  per  acre,  aver- 
age about  5  bushels  each.  Pear  trees,  100  per  acre,  average  about  the 
same.  Apple  and  pear  trees  are  subject  to  blight  Peach  trees  last 
aboat  20  years.  From  different  parts  of  the  State  come  reports  of  the 
productive  capacity  of  the  Scuppernong  grape,  similar  to  the  statements 
from  North  Carolina. 

Georgia* — Mr.  P.  J.  Berckmans,  Augusta,  Bichmond  Oounty,  has  50 
acres  of  apple,  peach,  and  pear  trees,  planted  at  various  dates  from  1851 
to  1871.  His  apple-trees,  2,500  in  number,  twenty  feet  apart,  are  of 
the  Ked  Astrachan,  Carolina  Bed  June,  Bed  Margaret,  Early  Harvest, 
&C.  The  earlier  varieties  brought  $3  per  bushel  last  summer;  mid- 
season,  $1  to  $1.25;  lat;e,  $2.  His  4,000  peach  trees  are  set  fifteen  feet 
^>art,  and  consist  of  Hale's  Early,  Early  Tillotson,  Crawford's  Early, 
Amelia,  &c.  Hale's  Early,  the  first  ripening,  brought  $3  per  bushel; 
varieties  ripening  after  July  5,  about  $1.50;  later  kinds,  but  50  cents. 
He  has  5,500  pear  trees,  ten  and  twelve  feet  apart.  Pears  brought  $4.50 
and  $5  per  bushel.  His  principal  varieties  are  Duchesse  d'Angoul^me, 
Bartlett,  Seckel,  and  Beurr6  d'Anjou.  He  observed  no  losses  from  in- 
sects last  year.  A  small  portion  of  mid-season  peaches  rotted.  His  bcjst 
plums  are  the  Wild  Coose  and  some  varieties  of  the  Chickasaw  type. 
Mr.  Berckmans  has,  also,  a  vineyard  of  10  acres,  with  3,500  vines,  3  to 
15  years  old,  consisting  of  Scuppernong,  Delaware,  Israella,  Concord, 
Ives,  &a  The  Ives  brought  30  cents  per  pound ;  Early  Delaware,  30 
cents  Bt  first,  later,  20  cents.  About  th^se-fourths  of  the  Concord 
rotted.  Warren  and  lona  were  a  total  £a.ilure.  Ko  other  losses  observed. 
For  market,  Ives,  Concord,  Delaware,  and  Diana  are  preferred  varie- 
ties; for  wine,  Ives,  Delaware,  Clinton,  Devereux,  and  Scuppernong  are 
recommended.  Most  of  the  orchards  and  vineyards  of  this  region  have 
Men  into  decay,  from  lack  of  cultivation.  This  result  is  attributed  to 
want  of  early  shipping  facilities,  from  the  difficulty  of  getting  correct 
returns  from  New  York  commission-merchants,  and  from  the  vast 
amount  of  local  depredations  upon  orchards. 

Mr.  O.  B.  Thompson,  Gainesville,  Hall  County,  has  SO  acres  in  apples, 
pears,  peaches,  figs,  and  miscellaneous  fruits,  planted  at  different  times 
fiince  1863.  He  finds  the  Shockley  apple  the  best  market  variety,  having 
planted  3,250  trees  of  that  kind,  and  only  50  of  any  other.  His  trees,  70 
per  acre,  at  the  age  of  fifteen  years,  average  about  10  bushels  of  fruit 
each,  some  yielding  as  high  as  35  bushels.  A  tree  on  a  neighboring 
farm  bore,  at  one  crop,  120  bushels.  Mr.  Thompson's  losses,  from  in- 
sects, amount  to  about  1  per  cent,  per  annum. 

Mr.  John  C.  Carmichael,  Greensborough,  Greene  County,  has  34  acres 
in  apple-trees,  mostly  Shockley,  Nickajack,  Magnum,  and  Equineteley. 
He  lost  the  entire  crop  last  year  fipom  rot  The  trees  have  never  been 
manored. 

Mr.  Richard  D.  Winn,  Lawrenceville,  Gwinnett  County,  deems  the 
Shockley  the  best  market  fruit.    His  apple-trees,  planted  twenty-five 
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feet  apart,  yield  aboat  1,000  bushels  per  acre.  Early  varietieB  bring  $1 
per  bashel.    The  most  serious  casualties  are  from  late  frosts. 

Mr.  J.  S.  Newman,  editor  of  the  Southern  Times  and  Planter,  Sparta, 
Hancock  County,  has  33  acres  with  3,225  trees,  nearly  all  in  bearing. 
His  apples  bring  $1.50  to  $3  per  bushel;  Bartlett  and  Duchesse  pears, 
$5  per  bushel.  Fruit  ripens  here  fully  a  month  earlier  than  in  Kew 
York,  but  the  lack  of  facilities  for  shipment  renders  this  advantage  on- 
available.  The  borer  destroys  about  1  per  cent,  of  the  apples  and 
peaches  each  year.  Pears  lose  about  2  per  cent,  from  blight.  His  best 
market  apples  arc  Bed  Astrachan,  Taunton,  and  Shockley ;  best  pears, 
Bartlett  and  Duchesse;  best  peach,  Early  Tillotson;  best  strawberry, 
Wilson's  Albany. 

Mr.  James  Postell,  Brunswick,  Glynn  County,  has  250  olive-trees, 
thirty  feet  apart,  planted  in  1825,  all  in  bearing.  The  trees  average  5 
gallons  of  oil  each  season,  with  but  little  attention  and  with  rude  pro- 
cesses of  manufacture.  With  proper  cultivation  and  machinery  the  pro- 
duct might  be  made  of  a  quality  unsurpassed  in  the  world.  Last  year 
the  oil  produced  amounted  to  1,250  gallons,  worth  $8  per  gallon.  'So 
injuries  from  insects  or  diseases  reported. 

Mr.  B.  J.  Moses,  Columbus,  Muscogeie  County,  reports  120  acres  in 
apples,  pears,  and  peaches^  commenc^  in  1850,  but  replanted  in  1866. 
He  has  8,000  peach-trees,  eighteen  feet  apart;  1,000  apple- trees,  eighteen 
and  twenty  feet  apart;  and  300  pear-trees,  twelve  feet  apart,  all  in  bear- 
ing. Since  he  has  kept  no  hogs  the  curculio  has  seriously  injured  his 
trees,  in  many  cases  totally  destroying  them.  His  best  market  peaches 
are  Old  Mixon  Free,  Malocoton,  and  Chinese  Cling.  He  has  18  acres  in 
vineyard,  with  30,000  bearing  vines,  Catawba  and  a  few  of  the  Scup- 
pemong.    In  good  seasons  his  vines  yield  about  100  bushels  per  acre. 

Mr.  George  C.  Munroe,  Buena  Vista,  Marion  County,  about  fifteen 
years  ago,  75  to  100  acres  in  seedling  peaches,  planted  mostly  for  feed 
for  hogs.  The  trees  are  ten  feet  apart  in  rows  twenty  feet  distant  The 
average  yield  is  60  bushels,  worth  20  cents  per  bushel  for  feeding  swine, 
and  40  cents  for  brandy.  Mr.  Munroe  finds  it  cheaper  to  let  the  trees 
die  out  and  replace  them  than  to  bestow  special  attention  for  their  pre- 
servation. 

Mr.  J.  M.  Harlan,  Calhoun,  Gordon  County,  raises  40  bushels  of  apples 
per  acre,  worth  $1.25  per  bushel.  He  finds  the  Shockley  apple  50  per 
cent,  more  profitable  tnan  any  other  variety. 

Flobida. — Our  reports  from  Florida  indicate  that  very  little  has 
been  done  in  that  State  in  the  way  of  fruit-growing  for  market.  A  few 
profitable  enterprises  in  tropical  and  sub-tropical  fruits  are  reported. 
Oranges,  lemons,  bananas,  figs,  guavas,  &c.,  have  been  cultivated  to 
some  extent.  Of  northern  fruits,  apples,  pears,  peaches^  and  plums 
have  been  successfully  grown  in  some  quarters,  but  in  their  cultirre,  as 
market  fruits,  no  decisive  experiments  have  yet  been  reported. 

Mr.  T.  B.  Collins,  of  Wicksville,  Columbia  County,  plants  peach  trees 
at  the  rate  of  one  hundred  to  the  acre,  and  averages  two  bushels  to  e<ich 
tree.  His  entire  crop  from  two  acres  would  not  have  brought  $20  in  the 
local  market.  Fruit  crops  are  subjected  to  losses  from  frost,  heavy 
rains,  birds,  &c.,  averaging  33  per  cent  per  annum,  the  past  ten  years. 

Mr.  J.  Gates,  Manatee,  Manatee  Countv,  has  10  acres  in  orange-trees 
of  various  ages.  The  trees  number  10,000,  and  average  GOO  oranges 
each  per  annum,  selling  at  1^  to  2  centseach.  The  losses  from  casualties 
of  all  sorts  average  20  per  cent,  per  annum. 

Dr,  Z.  M.  Mason,  Apopka,  Orange  County,  reports  an  increasing 
orange  culture  in  that  county^  in  which  there  are  about  5,000  bearing 
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trees,  and  100,000  not  yet  in  bearing.  Trees  sixteen  years  old  average 
2,000  oranges  in  fruitfol  years.  During  the  past  season,  however, 
a  heavy  cyclone  denuded  the  trees  of  fruit,  reducing  the  crop  to  one- 
ihiid  of  the  previous  one.  The  ordinary  price  at  the  orchard  is  $3 
per  handred.  The  banana  is  attracting  attention,  there  being  60,000 
plants  growing  in  the  county.  The  severe  cold  of  December  destroyed 
maoy  of  the  younger  plaits.  The  horse  or  hog  banana  is  considered 
the  most  profitable.  One  grove  in  the  neighborhood  yields  an  average 
monthly  return  of  $125. 

lb.  W.  MiHs,  of  the  same  place,  states  that  a  farmer  in  the  county, 
in  1866,  planted  9  banana  plants,  and  that,  having  sold,  besides  the 
frnit,  three-fourths  of  his  increase  in  plants,  he  now  owns  from  10,000 
to  12,000.  He  averaged  $400  per  acre,  with  one-tenth  of  the  labor 
oeoessaiy  to  raise  com. 

In  a  few  cases  efforts  at  grape  culture  are  reported,  but  they  are 
mostly  confined  to  the  great  favorite  in  the  South,  the  Scuppemong. 

Mr.  J.  T.  Humphries,  Clear  Water,  Hillsborougn  County,  has  2  acres 
in  sweet  oranges,  Sicily  and  Florida  lemons,  bananas,  guavas,  and 
peaches.  He  has  100  sweet-orange  trees,  planted  at  various  times  firom 
1859  to  1870,  which  yield  at  the  rate  of  00,000  oranges  per  acre,  worth 
aboat  $600.  His  lemon-trees,  one  Sicily  to  eight  Florida,  yield  at  the 
rate  of  100,000  per  acre,  worth  about  $1,000.  The  bananas  yield  600 
heads  per  acre,  worth  about  $1  per  head.  Guavas  yield  about  1.000 
bushels  per  acre,  and  are  worth  15  cents  per  bushel,  mostly  as  pig-feed. 
As  the  trees  require  neither  pruning  nor  cultivation,  this  crop  is  about 
the  cheapest  swine-feed  that  can  be  raised.  Fo  losses  have  been  ex* 
perienced  from  diseases,  insects,  or  casualties,  except  the  iionries  to 
bananas  and  guavas  from  the  December  frosts  of  1868  and  1870.  Both 
these  crops  are  now  flourishing.  The  orange  blossoms  were  blown  off 
by  a  heavy  storm  last  August,  yet,  from  a  tree  four  years  old  800 
oranges  were  gathered.  Oranges,  lemons,  and  bananas  are  in  good 
demand,  paying  good  returiis  upon  investments.  Mr.  Humphries  does 
not  consider  his  orange  trees  a  very  &vorable  specimen  of  the  capa- 
bilities of  the  culture. 

Alabama. — Some  fruit  enterprises,  but  few  with  reference  to  fruit 
for  market,  are  reported  from  Alabama.  Mr.  S.  W.  Price,  Behoboth, 
Wiloox  County,  has  about  80  acres  in  different  kinds  of  fruits,  two-thirds 
being  peaches.  He  commenced  planting  ten  years  ago,  and  has  planted 
or  replanted  100  to  600  trees  each  year.  The  apple,  pear,  apricot,  and 
plmn  flourish,  rarely  decaying,  but  the  peach  tree  has  a  less  permanent 
existence,  owing  to  the  ravages  of  the  borer  at  its  root.  His  peach 
trees,  134  to  the  acre«  when  in  tqll  bearing,  average  6  bushels  to  the 
^  The  fruit  of  this  orchard  is  mostly  distilled,  a  bushel  of  peaches 
yidding  about  three  gills  of  brandy.  The  annual  loss  of  peach  trees  is 
about  1  per  cent.  The  best  varieties  of  peaches  are  the  Large  Indian, 
^ATge  Yellow  Cling,  Early  York,  Fox's  Seedling,  and  Hale's  Early. 
^Ir.  Price  has  a  small  vineyard  which,  for  lack  of  sldlled  labor,  fails  to 
^ze  the  best  results.  Three-f&urths  of  his  vines  are  Scuppernong, 
which,  at  ten  years  old,  average  10  to  20  bushels  of  grapes  esich«  Wine 
^^  these  grapes  is  worth  $4  per  gallon. 

Dr.  James  Olegg,  Almond,  Bandolph  County,  has  9  acres  in  different 
iroits  two  to  ten  years  of  age.  He  realizes  about  400  bushels  of  peaches 
^r  acre  of  bearing  trees.    A  few  trees  are  injured  by  the  grub-worm.  * 
Earlier  varieties  are  the  best  for  market.    He  has  100  grapevines,  of 
which  90  aie  Sciq^pemong. 

Mr.QeoEge  S.  Gulitt,  Oaoiden,  Wiloox  County,  has  700  peach  trees 
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and  500  apple  trees,  planted  seventeen  feet  apart,  on  8  acres.  He  raised 
la^t  year  1,000  bushels  of  peaches  and  250  bushels  of  apples,  and  realized 
$1,200  to  $1,500  for  the  crop.  He  lost  only  abont  half  a  dozen  peach 
trees.  The  borer  was  detected  in  the  roots  of  abont  half  his  peach  trees 
in  1870.  He  then  exx)osed  the  roots  from  September  to  April,  when  ho 
banked  the  dirt  twelve  inches  high  round  the  foot  of  each  tree.  The 
borer  has  not  since  appeared.  The  curculio  injures  the  peach,  especially 
the  Chinese  Cling.  The  only  apples  profitable  for  market  culture  are 
those  that  ripen  late  and  keep  during  the  winter.  In  low,  flat  places, 
crops  are  killed  four  years  out  of  six.  On  high  grounds*  they  ^seldom 
fail. 

Mr.  P.  T.  Graves,  of  Manack,  Lowndes  County,  obtains  400  bushels  of 
peaches  per  acre;  apples,  500  to  600  bushels ;  pears, 300  bushels.  Peaches 
are  injured  by  borers.  Mr.  Graves  raises  several  varieties  of  pomegran-  ^ 
ates,  viz :  Acid,  Red,  Sub-acid,  Sweet  Yellow,  Russet,  &c.  Mr.  William  S. 
Earnest,  Elyton,  Jefferson  County,  has  250  Scuppemong  vines,  100  of 
which  are  in  bearing.  .He  would  not  waste  ground  on  any  other  sorts. 
When  in  full  bearing  he  will  gather  from  300  to  500  bushels  of  grapes. 
He  converts  his  whole  crop  into  wine,  realizing  $1  per  gallon. 

Dr.  N.  B.  Cloud,  of  Montgomery,  presents  a  view  of  the  fruit  indnstry 
of  the  region  in  which  he  resides,  which  is  not  very  flattering.  Very 
little  Interest  is  taken  in  the  business.  Much  of  the  fruit  grown  is  of 
interior  varieties,  without  culture  or  fertilization.  Prior  to  the  late  civil 
war,  quite  a  spirit  of  enterprise  was  inaugurated.  Dr.  Cloud  has  started 
a  small  orchard  and  vineyard  near  the  city,  which  he  proposes  to  culti- 
vate on  scientific  principles. 

Mississippi.— Mr.  John  C.  Humphrey,  Port  Gibson,  Claiborne  Comitj', 
has  ]!2  acres  in  apples,  peaches,  and  small  fruits.  In  fifty  years  he  has 
known  but  two  faUures  of  the  peach  crop,  both  the  results  of  fifost 
Fruits  in  that  region  have  few  enemies.  Even  the  plum  and  the  apricot 
are  seldom  attacked  by  the  curculio.  Apple  and  peach  trees  are  gener- 
ally set  about  twenty  feet  apart.  The  pear  and  quince  are  also  success- 
ful. Mr.  Humphrey  cultivates  several  varieties  of  native  grapea  The 
Muscadine  produces  a  wine  of  excellent  bouquet,  but  deficient  in  sugar. 
The  Scuppemong  is  nearly  its  equal. 

Mr.  W.  L.  Williams,  Bienzi,  Alcorn  County,  reports,  among  the  best 
market  varieties  of  apples,  the  Bed  Astraciian,  Red  June,  Early  Harvest, 
and  Shockley ;  peaches :  Hale's  Early,  Early  Tillotson,  and  Early  York ; 
pears:  Bartlett,  Duchesse  d'Angoulfime  and  Seckel:  plums:  Wild 
Goose;  quinces:  Orange  and  Chinese;  cherries:  May  Duke  and  Early 
Bichmond. 

Mr.  T.  S.  West,  Wayuesborough,  Wayne  County,  states  that  daring 
the  past  season  his  apple  trees  were  greatly  injured  by  ants.  He  finds  a 
coating  of  tar  a  preventive.  An  insect  caUed  the  sawyer,  most  proba- 
bly the  borer,  is  the  most  formidable  enemy  of  the  apple-tree.  This  in- 
sect deposits  its  eggs  in  the  crevices,  and  the  larva  subsequently  ^^' 
rows  an  inch  or  more  into  the  solid  wood. 

Mr.  A.  Taylor,  of  the  same  locality*  has  12  acres  in  apples,  pear^ 
plums,  quinces,  and  figs.  Prom  200  bearing  trees  he  obtains  ahnost 
600  bushels  of  fruit.  Of  market  varieties  the  best  peaches  are  ^^^l 
Early  and  Late;  the  best  apples.  Bed  Astrachan  and  Striped  Jane.  W 
loses  almost  half  his  crops  from  insects,  &c.  ^^ 

In  the  southern  part  of  the  county  is  a  pear  orchard  of  about  1,0W 
standard  and  dwarf*  trees,  Madelines,  Bartletts,  Duchesse  d'Angomwnw 
mainly,  bearing  abundantly  every  other  season.  The  finiit  is  s®°^J? 
Chicago,  where  it  brings  $12  to  ^15  per  bushel.    The  fruit  is  gawieiw 
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about  a  week  before  ripening.    The  proprietor  is  convinced'of  the  suit- 
ableness of  the  long-leafed  pine  belt  for  profiable  pear  cnltnre. 

Mr.  W.  Gonningham,  Summit,  Pike  County,  cultivates  78  varieties 
of  apples,  13  market  varieties  of  pears,  and  20  varieties  of  peaches. 
His  pear  crop  suffers  no  losses  from  insects,  &c.  Apples  and  peaches, 
2  per  cent  He  finds  the  best  varieties  of  grape  to  be  Concord,  Ives, 
and  Delaware. 

Mr.  W.  H.  Gassell  has  25  acres  in  apples,  pears,  and  peaehes.  Pears 
aod  apples  average  about  100  bushels  per  acre.  The  losses,  mostly  from 
rot,  average  40  per  cent.  The  Bartlett  is  pre-eminently  the  best  market 
variety,  and  then  follow  in  order  the  Duchesse,  the  Seckel,  the  Buffum, 
and  the  Jefferson.    Some  trees  are  injured  by  blight. 

Mr.  H.  J.  Lreavy,  of  New  Orleans,  has  a  truit-farm  of  85  acres  near 
Shieldsborongh,  Hancock  County.  He  has  4,000  peach  trees  fifteen 
feet  apart,  2,000  dwarf  pear-trees  fifteen  feet  apart,  2,000  orange-trees 
twenty  feet  apart  The  crop  of  1870  was  destroyed  by  frost,  and  that 
of  IS71  by  escessive  rains.  Losses  from  insects,  about  1  per  cent. 
Early  varieti^  of  peaches  are  the  best  for  market.  Of  15  acres  of  vine- 
yard, 10  are  planted  in  Scuppemong.  From  20  vines  of  the  latter 
variefy,  8  barrels  of  wine  were  made  in  1870.  This  grape  always  sells 
readily. 

Mr.  W.  D.  Sprott,  Port  Gibson,  Claiborne  County,  finds  Eed  As- 
tiachan  and  Early  Harvest  the  best  market  apples,  and  Madeline  and 
Bartlett  the  best  pears. 

Mr.  W.  Li.  Harper,  Fayette,  Jefferson  County,  had  most  of  his  peaches, 
last  year,  damaged  by  rot.  Hale's  Early  a  total  loss.  Duchesse  pears 
did  well.    Birds  are^the  worst  enemies  of  the  grape. 

Dr.  J.  A.  Leach,  Verona,  Lee  County,  produced  1^  bushels  of  apples 
per  tree ;  peaches,  5  bushels  i  pears,  1^  bushels.  He  sustained  but  little 
loss  from  insects.    His  winter  pears  are  the  best  for  market. 

Mr.  R.  M.  J.  Arnett,  Beading,  Jefferson  County,  averages  940  bushels 
of  peaches  per  acre,  and  of  apples,  230  bushels.  He  loses  25  per  cent, 
from  insects.    The  apple  crop  seldom  fails,  except  from  storms. 

Mr.  J.  J.  Colmant,  Columbus,  Lowndes  County,  obtains  from  his  orch- 
ard an  avftage  of  $80  per  acre  for  apples,  8150  for  pears,  and  $50  for 
peaches.  He  loses  about  3  per  cent,  of  apples  from  the  borer,  5  per 
cent  of  pears  from  blight,  and  1  per  cent,  of  peaches  from  various 
caases.  His  best  market  apples  are  Early  Harvest,  Carolina  June,  As- 
txachan,  &c.;  best  pears,  Duchesse,  Buerre  d'Anjou;  best  peach, 
Early  Tillotson.  The  Scuppernong  grape  nqver  fails;  other  varieties 
bave  done  well. 

Mr.  William  N.  Eaine,  Hickory,  Kewton  County,  gathers  8  bushels, 
of  apples  per  tree,  5  of  pears,  2  of  peaches.  His  annual  losses  frpm 
insects  are  about  10  per  cent.  Quinces  and  figs  grow  well.  Bartlett 
pears  grow  very  large.  Isabella  and  Catawba  grapes  rot  badly,  but  the 
Scappemong  never. 

Mr.  W.  8.  Lewis,  Louisville,  Winston  County,  raises  500  to  700 
boshels  of  apples  per  acre,  worth  50  cents  to  $1  per  bushel.  His  great- 
est losses  are  from  the  depredations  of  rabbits,  which  gnaw  the  trjses. 

LoxnsiAlfA. — Beports  trom  fourteen  parishes  exhibit  great  backward- 
ness in  fruit  culture,  even  as  compared  with  other  Southern  States,  yet 
the  capabilities  of  different  localities  for  abundant  production  are  well 
attested,  and  the  prices  realized  in  many  local  markets  indicate  that 
the  business  would  be  a  paying  one,  independent  of  the  general  demand. 
Early  peaches  and  apples  are  sold  for  $3  and  $4  per  bushel,  and  Bartlett 
pears  at  $5.    These  fruits  are  not  of  the  best  quality. .  Estimates  based 
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upon  the  produce  of  small  collections  of  trees,  mik  little  cultivation  oi 
care,  indicate  that  crops  of  600  to  900  bosliels  of  apples.  peacheSy  and  pean 
may  be  raised.  The  early  varieties  are  in  all  cases  the  best  for  market 
Trees  are  planted  very  close;  apples,  eighteen  to  twenty  feet  apart; 
peaches,  pears,  and  almonds,  fl^yeen  feet;  plnms  and  figs,  tCD  to 
twelve  feet.  One  gentleman  reports  a  loss  of  25  per  cent,  of  his  last 
crop  &om  cnrcnlio,  and  60  per  cent,  from  rot.  Another  lost  his  entire 
crop  by  storms  blowing  dff,  first  blossoms,  and  then  the  Jfrnit  that 
had  escaped.  A  few  grapes  are  cultivated,  tiie  Concord  being  the  best 
market  grape,  and  the  Scnppemong  the  best  wine  grape.  The  frnit 
interest  in  this  State  is  as  yet  entirely  undeveloped.  A  few  intelligent 
gentlemen  are  disposed  to  engage  in  the  business,  but  the  niarket  and 
labor  elements  of  the  problem  are  still  unsatisfactory.  Agricoltnral 
and  horticultural  societies  are  few,  and  as  yet  imperfectly  organized. 

Tbxas.— Jleports  of  fruit  enterprises  in  Texas  are  not  numerous,  yet 
they  indicate  a  very  hopeful  spirit  of  process.  General  Beynolds, 
San  Antonio,  Bexar  County,  has  a  small  orohard  of  select  fruit  twelve 
years  old.  Hia  greatest  success  has  been  in  pear  culture.  From  70 
trees  the  crop  last  year  amounted  to  35,000,  worth  $1  per  dozen  in  gold. 
His  trees  are  all  French  varieties,  imported  from  Vilmorin  &  Co., 
Paris,  embracing  Beurr6  Giffard,  Bergamotto  d'£t^,  Beurr6  do  Paris, 
Bonne  Louise  d'Araudore,  Duchesse  d'Angoulfime,  Bon  Chretien,  Saint 
Germain,  and  Belle  Angevine.  His  apple  and  peach  trees  are  also 
French,  such  as  Seinetto  Franche,  Beinetto  du  Canada,  and  Api  Bos6 
de  Ohataigner  apples;  and  P^che  Abricotde,  Madeline,  and  Oros 
Fersique  peaches.  He  also  grows  figs,  quinces,  plums,  apricoiSf 
&C.  All  these  fruits,  except  the  peach  and  aprioot,  will  be  in  great 
local  demand  for  a  number  of  years,  inasmuch  as  no  enterprises  for 
their  culture  are  yet  in  operation. 

Mr.  C.  Bossy,  of  the  same  locality,  planted  2  acres  with  240  peach 
trees,  twelve  years  ago.  and  since  they  began  to  bear  has  made  a  fine 
crop  every  year.  He  nnds  every  variety  of  soil  around  San  Antonio 
well  adapted  to  peach  culture.  Peach-trees  are  not  afi;(BCted  by  the  borer 
or  by  the  yellows.  Mr.  Bossy  recommends  plowing  the  orchard  twice  a 
year,  and  top  dressing  once  a  year.  Seedling  peaches  bring  ftit  50  cents 
a  bushel,  while  grafted  firuit  commands  $1.50.  A  neighbor,  Mr.  0. 
Binglestein,  from  the  crop  of  300  trees,  received  $1,100,  bemdes  appro- 
priating a  large  quantity  to  family  use.  He  finds  ttie  Moorpark,  S^a, 
and  Peach  Apricot  the  best  varieties  of  that  fruit.  The  tree  is  a  late 
bearer,  not  producing  before  its  eighth  or  tenth  year,  but  its  subsequent 
crops  are  large  and  profitable.  The  fruit  ripens  before  any  other  of  the 
early  peaches.  Pears  flourish  best  when  grafted  upon  quince  stocks. 
AJ).  kinds  of  fruit  grow  luxuriantly  on  irrigated  land.  Mr.  Bingelstein 
is  very  successful  in  his  culture  of  the  Black  Spanish  grape,  which  he 
prefers  to  cultivate  upon  a  single  pole,  without  espaliers,  according  to 
the  old  Eoman  custom.  He  made  a  very  good  wine,  last  year,  from  this 
grape,  and  from  the  Biessling. 

Mr.  W.  W.  Boss,  Dallas,  Dallas  County,  has  18  acres  in  apples,  pears, 
peaches,  and  apricots.  Thelast-namedfroit  has  proved  entirely  worthless; 
the  fruit  from  blossoms,  which  escaped  the  spring  frosts,  was  mostly  des- 
troyed by  the  curculio.  The  other  fruits,  however,  have  all  proved  very 
profitable.  He  has  produced  200  to  300  bushels  of  peaches  per  acre- 
Hale's  Early,  Cole's  Early,  Tillotson,  Amelia,  Crawford's  Early,  Ac-- 
realizing  $1.50  to  $4  per  bushel.  His  apples— Astrachan,  Carter,  ^odes's 
Orange,  &c— have  produced  300  to  400  bushels  per  acre,  realizing  $2  U> 
$3.50  per  bushel.  His  pears  yielded  200  bushels,  worth  $3  to  l&per  bushel 
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Peaches  are  cut  oif  every  third  or  fourth  year  by  frosts.  Apples  bear  full 
crops,  alternating  with  partial  crops.  Pears  are  very  certain  to  yield  a 
good  crop.  The  best  market  varieties  of  apples  and  peaches  are  those 
named  above.  Of  pears,  the  beat  are  the  Bartlett,  Louise  Bonne  de 
Jersey,  and  Seckel.  Mr.  Boss  has  also  3,500  grape-vines,  mostly 
Catawoa,  400  acres.  His  grapes  are  all  made  into  heavy  bodied  wine, 
yielding  about  600  gallons  per  acro^  worth  $2  per  gallon.  Ko  loss  re- 
ported Irom  mildew ;  some  from  rot  and  insects,  wasps  and  bees,  and 
very  considerable  loss  from  birds.  Best  market  grapes,  Hartford,  lona, 
aDdlVarren. 

Mr.  W.  W.  Bowen,  of  the  same  locality,  from  a  young  peach  orchard, 
realized  about  $300  per  acre.  His  losses  from  insects  were  about  25  per 
cent  of  the  crop.  The  best  market  varieties  are  early  peaches  and  win- 
ter apples.  He  obtained  25  cents  per  pound  for  grapes  the  past  season, 
bat  lost  three-fourths  of  his  crop  through  rot.  His  best  market  varieties 
are  the  Concord  and  Hartford  Prolific. 

Mr.  John  Summers,  Jefferson,  Marion  County,  has  1,000  vines  on  7 
acies,  yielding  250  bushels  per  acre,  worth  $8  per  bushel.  The  Scup- 
pemoDgis  the  leading  variety.  All  kinds  of  vines  are  thrifty  growers 
and  vigorous  bearers.    The  soil  needs  no  very  expensive  cultivation. 

Abkaksas. — 1^0  reports  of  specific  enterprises  in  fruit  culture  have 
been  received  from  this  State.  We  have,  however,  several  communicar 
tions  from  correspondents,  stating  in  general  terms  the  capabilities  of 
that  part  of  the  dbuntry  for  fruit  culture. 

TEim£6S£E. — ^Beports  of  fruit  culture  from  this  State  are  also  few 
and  meager.  Increased  attention  to  this  branch  of  business  was  mani- 
fested a  few  years  prior  to  the  war.  Within  the  last  three  years  the 
Bubjeet  has  been  attracting  renewed  attention.  Immense  numbers  of 
trees  and  vines  are  now  received  from  northern  nurseries,  while  native 
niufieries  are  being  established  in  different  counties,  looking  to  a  still 
increasmg  demand  for  trees.  Peach  culture  has  rapidly  increased  in 
some  locidities,  and  peaches  are  beginning  to  bring  more  remunerating 
prices  than  formerly.  Other  branches  of  fruit  culture  have  also  in- 
creased, bnt  not  at  so  rapid  a  rate. 

Mr.  £.  Link,  Greeneville,  Greene  County,  has  twenty  acres  in  apples, 
peaches,  plums,  and  cherries^  planted  from  1856  to  1861.  Much  of  the 
indt  in  the  older  orchards  of  the  county  is  perishing  with  "  bitter  rof 
The  Golden  Pippin  is  the  best  market  apple,  though  there  are  several 
other  varieties  of  great  excellence. 

Mr.  J.  W.  Sparkman,  Eagle  Tannery,  Wayne  County,  speaks  of  a  red 
rust  which  infects  the  leaves  of  some  fruit  trees,  increasing  until  veg- 
etable life  is  destroyed.  The  young  summer  growth  of  many  trees  is 
also  detroyed  by  an  unknown  insect. 

Mr.  W.  Critchfleld,  Chattanooga,  Hamilton  County,  has  ten  acres  in 
apples,  pears,  peaches,  and  plums,  planted  in  1866  and  1867.  His 
orchard  yields  about  one  thousand  bushels  of  fruit,  worth,  on  an  aver- 
age, about  $1  per  bushel.  Of  market  peaches  he  heads  the  list  with 
Halo's  early,  especially  when  grown  upon  a  warm,  dry  soil.  For  home 
ase  and  for  canning  he  prefers  the  Amelia  and  St.  John ;  for  shipping. 
Early  TiUotson,  Early  Crawford,  and  Early  Kutmeg.  The  best  market 
apples  are  Ked  June,  Early  Harvest,  and  Ked  Astraclian.  Northern 
winter  apples  become  fall  apples  in  this  climate.  Several  small 
orchards  and  vineyards  belonging  to  amateur  cultivators,  or  grown 
merely  for  home  consumption,  are  mentioned  in  the  correspondence 
feom  this  State,  but  present  no  facts  of  general  interest  in  regard  to 
fruit  cuiture. 
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A  FEW  FACTS  FROM  FLORIDA. 

Perhaps  no  other  Soathem  State  has  of  late  attracted  so  much 
attention  as  Flprida.  Its  peninsular  position,  low  latitude,  almost  trop- 
ical temperature,  and  its  peculiar  shape,  which  gives  a  seashore  border  to 
twenty-one  of  its  thirty-nine  counties,  combine  to  give  to  this  State  a 
character  sui  generis.  Its  uniformity  of  temperature  makes  it  the  Italy 
of  America — a  sanitarmm^  especially  for  consumptives  and  others  unable 
to  ensure  the  rigors  of  northern  winters ;  and  its  semi-tropical  climate 
allures  the  adyenturous  who  desire  a  wider  range  of  rural  industries 
than  northern  farming  or  fruit-growing  affords. 

Not  only  do  ocean  or  Gulf  waters  lave  a  majority  of  the  border 
counties,  but  inland  seas  furnish  water-transit  and  modification  of  cli- 
ma^  to  most  of  those  in  the  interior.  The  eastern  border  of  the  State, 
for  nearly  all  of  its  five  or  six  degrees  of  latitude,  is  supplied  with  chan- 
nels of  water  communication — ^the  Indian  River,  which  is  a  long  and 
narrow  bay,  separated  from  the  Atiantic  by  a  ribbon-like  beach  of  sand, 
and  the  Saint  Johns,  farther  inland  and 'more  like  an  actual  river,  as 
it  receives  the  waters  of  a  large  number  of  streams,  and  swells  into 
broad  lakes  or  assumes  the  semi-marine  character  of  an  ocean  frith. 

It  is  claimed  that  the  climate  of  South  Florida  resembles  those  of 
Madeira  and  Barbadoes,  both  esteemed  as  resorts  for  invalids,  having 
a  temperature  ^varmer  tnan  that  of  the  former  and  cooler  than  thaf  of 
tiie  latter.    The  comparison  is  as  follows : 


Barbadoes. 

MAderik 

Fort  Dallas. 

Degrees. 
79.2 

Degrees. 
65.  G 

Decrees. 

r4.7 

7a  5 

71.3 

8L5 

82.1 

69.0 

70.3 

7a5 

6.5.8 

66.6 

79.5 

67.0 

74.8 

FortHtyoi. 


SjWng.. 
Bammer 
Aatunm 
Winter . 
Yearly.. 


Degpntt. 

8i4 
7&9 
fl&4 
73cO 


Fort  DaUas  is  at  the  moutii  of  the  Miami  Eiver,  on  Biscayno  Bay, 
near  the  Atlantic  Ocean,  a  little  below  the  twenty-sixth  degree  of  lati- 
tude:  and  Fort  Meyers  is  at  the  mouth  of  the  Caloosahatchie  River, 
which  embouches  into  the  Gulf  of  Mexico.  Both  were  military  stations 
during  the  Indian  war.  Fort  Meyers,  though  a  little  farther  north,  has 
an  annual  mean  temperature  one  degree  higher  than  that  of  Fort  Dallas. 
The  following  are  the  monthly  means  of  these  points : 


Hontha. 

FortDaUaa. 

Fort  Meyers. 

Months. 

FortDaUaa. 

FortMeyeit. 

January  

Degrees, 

C6.6 
70.4 
75.6 
77.0 
80.5 

6tj.0 

7a.  2 
7a8 

80.1 
81.2 

July 

DtftreeSm 
82.1 
81.8 
79.6 
77.9 
7L3 
66.8 

De^rtes, 

8i9 

iFebniaxy 

AUffQSt 

83.1 

March 

Septomber 

8L7 

Aoril 

October 

77.7 

mSv.  : : 

NoTember 

7L5 

jSo.. 

j)Ao^jQbeir                . 

64.7 

The  record  of  rain-fall  is  suggestive  of  fruitfulness,  and  shows  how  thti 
poorest  sands  are  made  to  yield  abundantly  the  richest  fruits  and  ple- 
thoric vegetables.  Several  of  the  stations  named  in  the  following  table 
of  temperature  and  moisture  had  above  fifty  inches  of  rain  during  1^71: 
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noiida. 


IxrtOiaDfre 

Pihtka 

Oeato 

HAUtM.... 


Sahtt  AagnstiDo . 

PonOrmnee 

JackM&tWe 

PihtU i.... 

Ocala 


Onui|S«  GroTo. . 
Xewpprt. ...... 

Cluttahooebee. 


Salat  Ao^Qgtine . 

PortOraaire 

JackaooTilto 

Wattt 

Ocala    


Onunjee  Givtb.  , 

Kewpoit 

Chi       ' 


JAXUABT. 


S2 


82 
84 


11 


34 
33 
29 
22 
42 


61.1 
59.3 
M.6 
60.8 
67 


In. 


1.05 
2.38 

Lia 

3 


64 

67.2 

67.9 

<{3.4 

69.7 

67.7 


3.2 
1.38 


1.7 
2.3 


94 


8L5 
79.2 
84.1 
82.4 


83.1 
82.1 
77.9 
66.1 


2.5 
4.8 
2.65 
4. 10 


11 
9.55 

2.n 

3.2 


KdBtAoinistixie. 

PortOmnee 

iKkMHTUto 

PUMk* 

Onnge  Grove 


75.6 
74.2 
73 
74.7 

75.8 


13.16 
7.10 
4.32 
9.75 
2.45 


SEB&UART. 


II 


^- 

80 

73 
79 
78 


is 


Deg. 
34 
28 
30 
32 
40 


E       I 


Deg. 
58.3 
55.5 
56.3 


61.7 


In, 


2.25 
5.29 


2.2 


90 


95 


CO 


76.2 
75.*7' 


71.4 
79 
76^4 
74.9 


1.5 


2.1 
1.29 


94 


SSkZ 
8a6 
84.4 
82.3 


82.6 

80.2 

&4 


0.4 
2.08 
4.4 
1.13 


7.05 
2.65 
Su5 


KOYBKBKB. 


81 


29 


63.2 
62.7 
64.6 


57.3 


2.02 
4.20 

a6 


2L6 


i 


8-4 
84 
84 
86 
80 


"1^ 

38 
36 
28 
46 


^  a 


I>«7. 
6t.6 
«}1.2 
61.8 
62.1 
6a2 


In. 


5.4 
6.36 


4.40 


92        68     79.1      3.10 


79.2 
81.1 
8a2 
83.5 
80.5 
77.8 


&10 
7.8 


4.5 
5.4 
6.68 

as 


74 


7a  4 

77.6 
77.2 
79.4 
81 


eo.7 

76 
79 


7 
11.88 

9.38 
11.04 


6.57 
7.02 
2.91 


15 


55 

53.3 

51.6 


49.9 


a3 

L95 
3.11 


2.15 
9.5 


Increase  of  Population. — ^The  population  of  Florida  is  increasing 
irith  coD8iderable  rapidity,  nombering  187,748  in  1870 ;  in  I860, 140,424. 
The  colored  population  lias  increased  from  62,777  to  91,689 ;  the  white 
from  77,746  to  96,059.  Of  the  total  population  only  4,067  are  foreign- 
bom,  and  109,554  are  natives  of  Florida,  28,058  of  Georgia,  and  7,334  of 
Alabama*  Tm  remainder,  less  than  one-fourth  of  the  whole,  are  immi- 
p'ants  firom  every  State  except  Nevada  and  Oregon,  and  all  parts  of 
Earope.  From  New  England  1,256  have  been  received,  njid  1,050  from 
Xew  York,  192  from  New  Jersey,  and  312  from  Pennsylvania.  Immi- 
i^tion  will  probably  increase  in  the  future  in  much  higher  ratio. 

The  inducements  offered  to  Immigration  by  the  resources  of  this 
State  are  peculiar  and  attractive ;  yet  immigrants  will  enter  the  State, 
as  others  have  entered  the  most  favored  sections,  only  to  be  disappointed. 
The  diseased  and  the  discontented  are  doomed  to  disappointment  there 
as  elsewhere.  Expecting  Italian  skies,  they  are  occasionally  confronted 
with  fro3t,  and  are  buiSeted  by  chilling  northern  winds;  looking  for 
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fruits  and  flowers,  they  can  see  only  the  desolation  of  sandy  pine  woods; 
seeking  a  land  or  plfioity,  they  find  that  eare  and  labor  are  reqaisite, 
here  as  elsewhere,  to  ibe  pnrdiase  of  abundance.  Yet  it  cannot  be  de- 
nied that  this  region  oflbrs  adyantages  which  few  other  fiections 
of  th<$  country  present.  One  is  the  opportumty  to  engage  buc- 
cessfiilly  in  the  cultiyation  of  oranges,  lemons,  pine-apples,  dates,  ba- 
nanas, figs,  and  many  other  semi-tropical  frnits,  and  a  large  variety  of 
other  products,  which  can  only  be  grown  in  a  climate  in  which  frosts 
are  few  and  slightb 

The  sugar-cane  has  long  been  a  source  of  profit  in  Florida,  and  should 
be  cultivated  more  extensively.  While  but  one-seventh  of  the  sngar  of 
the  country  is  produced  within  it,  there  is  an  open  field  for  continned 
extension  of  this  profitable  industry.  The  cultivation  of  garden  vege- 
tables, for  northern  markets,  furnishes  another  opportunity  for  profit- 
able enterprise ;  but  it  should  only  be  undertaken  by  those  acquainted 
with  the  business  *and  with  the  requirements  of  the  markets  to  be  sap- 
plied;  otherwise  disastrous  faOure  might  result,  as  the  past  few  years 
have  repeatedly  demonstrated.  As  a  temporary  resource,  there  is  a 
large  profit  in  lumbering  and  in  the  pasturage  of  sheep  and  cattle: 
and  many  an  immigrant  wiU  find  employment  of  his  time  and  capital 
and  large  pecuniary  returns  for  both  &om  the  different  branches  of  these 
industries. 

The  message  of  Governor  Harrison  Beed,  delivered  January  4, 1872, 
claims  that  the  increase  of  population  during  the  past  three  years  has 
been  nearly  40,000,  mainly  as  a  result  of  the  labors  of  the  immigration 
bureau  in  exhibiting  systematically  the  peculiar  resources  of  the  State. 
He  especially  calls  attention  to  the  &ct  that  ^eleven  hundred  miles  of 
sea-coast,  prolific  of  oysters,  fish,  and  turtle  almost  beyond  parallel,  witb 
bays  and  inlets,  and  inland  navigable  waters  of  an  equal  extent,  offer  tlie 
richest  inducements  to  enterprise  and  capital."  The  State  coustitation 
favors  the  poor  by  providing  that  a  <'  homestead  to  the  extent  of  160  acres 
of  land,  or  the  half  of  one  acre  within  the  limits  of  any  incorporated  dtj 
or  town,  owned  by  the  head  of  a  family  residing  in  this  State,  together 
with  $1,000  worth  of  personal  property,  and  the  improvements  on  the 
real  estate,  shall  be  exempted  from  forced  sale  under  any  process  of  law." 

Abba. — ^Florida  is  a  larger  State  than  Iowa  or  Illinois,  containing  an 
area  of  69,268  square  miles,  or  37,931,520  acres.  Concessions  of  tiese 
lands  for  works  of  internal  improvement  by  Congress  have  been  very 
liberal ;  and  such  lands  can  be  obtained,  in  many  instances,  at  rates 
lower  than  those  required  for  State  or  United  States  lands.  There  have 
been  sold,  according  to  the  records  of  the  land-office,  1,832,431  acres; 
entered  under  the  honiestead  law,  389,147;  granted  for  military  services, 
465,942;  officially  approved  under  railroad  grants,  1,760,468;  approved 
as  swamp  lands  given  to  the  State,  10,901,207 :  granted  for  internal  im- 
provements, 500,000;  granted  for  schools  and  universiiies,  1,00(K663; 
granted  to  individuals  and  companies,  52,114;  granted  for  deaf  and 
dumb  asylums,  20,924 ;  confirmed'  private  land  claims,  3,784,303.  The 
quantity  of  Itod  remaining  unsold  June  30, 187  J,  was  17,262,450  acres. 
This  is  less  by  160,979  acres  than  the  area  unsold  June  30, 1868. 

Pbices  of  land.— At  the  close  of  the  war  the  value  of  Florida  lands 
had  declined  fully  one  half.  The  following  is  the  result  of  a  canvass 
of  this  subject  through  the  Statis'tical  Division  of  the  Department  of  A? 
riculture: 

From  the  oortbem  tier  of  oountids  Jaokaon  and  Leon  re^rt  an  average  dedinooi 
7S  per  cent,  in  the  value  of  fBom-landa  since  1860,  and  JAherty  60  per  cent,  Trbije 
in  Davol  interior  lands  hare  declined  20  per  cent,  but  on  the  Saint  John's  Bivcr 
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have  idvanced  one-third  in  yalne^  since  the  date  named,  and  in  Baker  the  esti- 
mated increase  is  60  per  cent.  Alachua  connty  shows  a  decline  of  50  per  cent.  The 
next  county  sonth  rex>orts  no  change  since  1660,  onr  correspondent  remarking  that  but 
feir  persons  there  own  the  land  tney  live  upon,  the  custom  being  to  ''  settle  in  the 
woods,''  put  up  a  log-house,  clear  a  small  tract,  and  plant  it  for  a  few  years,  and  when 
it  besos  to  ffet  poor,  move  into  the  woods  again,  or  move  about  where  the  range  is 
good  lor  cattle.  There  are,  however,  some  fine  farms  near  the  county-seat,  where  good 
eon  and  some  cotton  are  raised.  The  value  of  improved  lands  is  increased  by  cow- 
peomng.  The  land  is  worth  from  $5  to  (20  per  acre.  Good  pino-land  can  bo  bought  at 
^  p^  sere,  with  houses,  fences,  &o.  Still  farther  south,  in  Manatee  County,  bordering 
on  the  Cypress  swamp  regions,  lands  are  rated  at  one-half  the  estimated  value  in  186^ 
In  ftd,  tnroughout  the  State,  the  piioee  now  given  for  farming  lands  are  merely  nom- 
inal, ooDsequent  upon  the  unsettled  state  of  affairs,  and  comparatively  few  sales  are 
mfldCb  The  average  decrease  for  the  State,  on  the  basis  of  these  returns,  is  55  per  cent. 
There  is  a  large  area  of  wild  or  unimproved  lands  in  the  State  held  at  figures  vai^-- 
ing  from  10  cents  to  $8,  averaging  from  fl  to  |S  per  acre.  In  Jackson,  the  unimproved 
lands  are  claimed  to  be  better  than  the  nominally  improved— will  yield  from  10  to  20 
bosbels  of  com,  or  fix>m  600  to  1,000  pounds  of  seed  cotton  to  the  acre,  and  may  be  pur- 
chased St  torn  $1  to  |2  per  acre.  In  Liberty  the  average  value  is  given  as  low  as  10 
cents*,  land  low,  sandy  hummock,  capable  of  producing  oranges,  sugar-cane,  com,  po- 
tatoes, rice,  and  long  cotton.  Leon,  f  1.50  per  acre ;  quality  medium,  fair,  while  fresh, 
easily  deared  and  cultivated,  and  vrill  produce  20  bushels  of  com,  or  half  a  bale  of  cot- 
ton per  acre,  and  by  a  little  manuring  can  be  kept  up  to  this.  Baker  County,  $1.50 
per  acre;  very  productive  for  cotton,  sugar-cane,  potatoes,  vegetables,  &c.  Duval 
CoQuty,  average  50  cents  per  acre.  Jix  Alachua  nearly  all  the  wild  lands  are  owned  by 
the  Ststei,  the  General  Govemmenty  or  railroad  companies.  State  lands  are  held  at  firom 
50  cents  to  |8,  mostly  at  the  former.  •  United  States  lands  are  only  in  the  market  as 
homesteads,  and  railroad  lands  vary  in  price  from  $1  to  |2.50.  The  land  is  principally 
I'piae-banen,"  considerable  heavy  pitca-pine.  interspersed  with  cypress  swamps,  and 
in  sections  hummocks,  the  latter  being  very  rich.  The  greater  part  of  the  land,  how- 
ever, is  valuable  only  for  timber  ana  turpentine.  In  Levy  the  wild  land  is  chiefly 
timber,  and  valued  according  to  its  location.  A  portion  of  this  land  is  comparatively 
worthlen,  consisting  of  sand  hills  and  scmb-landa,  covered  with  brush,  and  filled  with 
a  Tariety  of  wild  animals ;  and  people  livinff  acUacent  are  compelled  to  keep  gangs  of 
dogs  for  jn;otectioxL  There  is  plenty  of  Government  land  upon  which  to  settle, 
some  of  it  the  best  hummock  land,  capable  of  yielding  an  average  crop  of  40  bushels  of 
com;  piioa,  from  fl  to  $5.  Manatee  County  also  has  considerable  hummock  lands  of 
fint  rate  qnality,  underlaid  with  marl,  worth  trom  |5  to  $10  per  acre.  The  timber  of 
the  hmniDocks  consists  of  live-oak,  hickory,  oedar,  bog,  &c.,  while  the  pine  is  the  tur- 
pentins,  or  long  pine. 

Messrs.  McGrath  &  Fenyi  editors  of  the  East  Florida  Banner,  of 
Ocala,  Marion  County,  report  the  present  price  of  ivild  lands  in  tnat 
vidnity  at  $1.25  per  acre,  improved  lands  ranging  upward  to  $10. 
They  estimate  the  normal  rate  of  production  at  30  bushels  of  corn  per 
aero,  100  bushels  sweet  potatoes,  300  to  500  pounds  of  sea  island  seed 
cotton,  or  1, 000  pound's  of  sugar,  or  10  barrels  of  syrup.  The  editor 
of  the  Advertiser,  Montioello,  estimates  the  price  of  wild  lands  in  that 
county  at  $1.25,  and  cultivated  lands  fit)m  $3  to  $15,  averaging  $5. 
He  Hunks  a  fine  opportunity  is  presented  to  industrious  settlers.  The 
fi'eedmen  are  purchasing  land  there  in  small  lots.  He  formerly  lived  in 
Ithaca,  New  York,  and  upon  a  comparison  of  natural  advantages  greatly 
prefers  his  new  home. 

The  lumbeb  busuvsss. — ^An  extensive  and  extending  business  in 
manofacturing  lumber  is  indicated  by  the  correspondence  of  the 
Department.  One  of  the  largest  of  these  enterprises  is  located  on  Per- 
dido  Bay,  on  the  Gulf  coast,  and  managed  by  Chicago  men,  who  contem- 
plate the  erection  of  saw-mills  capable  of  manufacturing  30,000,000  feet 
of  lumber  per  annum.  It  is  proposed,  in  connection  with  this  movement, 
to  complete  the  Perdido  Bailroad  from  its  present  terminus,  on  the  west 
^ide  of  Little  Bayou,  to  Perdido  Bay.  Saw-mills  are  springing  up  on 
eyeiy  navigable  watercourse  and  line  of  railroad,  and  immense  revenues 
^ill  in  the  future  be  derived  from  this  industry. 

The  repoit  of  Mr.  Judah,  a  well-known  railroad  engineer,  thus  defers 
to  the  value  of  these  lands,  especially  for  lumbering  purposes : 
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One  great  advantage  which  these  lands  possess  over  Western  lands  lies  in  thcii 
ability  to  produce  six  great  staple  productions,  the  most  valuable  known,  and  of  which 
the  snppl^  cannot  eqnal  the  demand,  while  the  western  lands  produce  bnt  two  great 
staples,  viz :  wheat  and  corn.  The  construction  of  the  road  also  gives  the  advantage 
of  a  market  on  both  the  Atlantic  and  the  Onlf  of  Mexico. 

These  staples  are  yellow-pine  lumber,  turpentine,  cotton,  tobacco,  sugar,  and  rico,iii 
addition  to  which  may  be  enumerated,  among  other  productions,  hay,  com,  oats,  pota- 
toes, oranges,  bananas,  figs,  peaches,  quinces,  and  many  other  tropical  firuits,  which  can 
be  grown  nowhere  else  in  the  United  States  as  well  as  here. 


i^early  the  entire  body  of  these  lands  is  covered  with  a  dense  fi:rowth  of  yellow-pine 
Inmber  of  a  qudli^  unsurpassed  by  that  of  any  other  State  in  the  union.  The  principal 
lumber  trade  of  Florida  is  carried  on  from  Satita  Rosa  County,  nearly  the  entire  popn- 
lation  of  which  is  engaged  in  and  dependent  upon  this  trade  for  their  snpport  Some 
of  the  largest  and  finest  lumber  mills  anvwhereto  be  found  in  the  United  States  are  in 
operation  in  this  county,  the  principal  among  which  are  located  upon  the  Black- 
water  River,  in  the  vicinitv  of  the  town  of  Milton,  which  is  situated  near  the  month 
of  the  Blackwater  and  at  the  head  of  the  navigable  waters  of  Pensacola  Bay. 
The  amount  of  lumber  annually  shipped  from  this  district  is  about  50,000,000  feet, 
upward  of  |500,000  to  the  manufacturers,  and  costing  the  mill  owners, 


vered  in  the  log,  upward  of  |40,000.  The  logs  to  supply  their  lumber  are  princi- 
pally cut  upon  the  margins  of  the  Blackwater  and  Yellowwater  Rivers  and  their 
&ibntaries.  The  cutters  seldom  go  farther  back  than  one  and  a  half  miles  from  the 
margins  of  the  rivers.  The  tjmber  on  the  margins  of  tho  rivers  is  smaller  and  not  of 
8o  good  quality  as  that  growing  iarther  back. 

Chabactebistigs  of  soil. — Florida  contains  a  great  variety  of  soil; 
the  pine-lauds,  which  are  sandy  and  poor,  yet  productive  with  jodicioos 
fertilization,  easily  worked,  and  precisely  adapted  to  the  prodaction  of 
frnits  and  vegetables;  the  hard- wood  lands,  known  as  ^'hmnmoik 
lands,"  are  very  fertile,  rich  loam,  based  on  marl  or  clay,  more  diflScult 
to  clear  than  pine-lands,  and  less  favorable  to  health ;  and  the  swamp 
lands,  which  are  extremely  rich  in  decomposed  vegetable  matter,  pro- 
ductive and  valuable  when  drained,  though  little  occupied  as  jet 
Exhaustive  treatment  of  the  pine-lands  sopn  ruins  them^  but  ratioual 
management,  with  the  use  of  abundaut  and  cheap  fertilizers,  as  lime, 
narl,  fishguano,  and  the  droppings  of  cattle,  will  secure  large  and  on- 
diminishing  returns.  The  treeless  sections  are  known  as  savanDabs. 
The  swamp  lands  are  deemed  the  best,  the  '^  low-hummock, "  or  swamp 
hummock,  next,  the  ^'high-hummock"  third  in  order,  (though  first  in 
desirabili^,  as  they  are  less  expensive  in  preparation  for  cultivation,) 
followed  by  the  different  classes  of  pine-lands.  The  soil  of  the*' low 
hummocks"  is  deep,  tenacious,  and  durable,  but  requires  ditching  for 
successful  cultivation.  The  ''high  hummock^"  have  an  undalating 
surface,  with  a  deep  soil  of  vegetable  mold  and  sandy  loam,  restiug 
upon  limestone,  clay^  or  marl.  These  lands  are  suited  to  a  great  variety 
of  crops,  and  have  yielded  three  hogsheads  of  sugar  per  acre.  Large 
bodies  of  these  hummock  lands  are  found  in  Levy,  Alachua,  Manon, 
Hernando,  and  Sumter  counties.  Mr.  Adams,  commissioner  of  immi- 
gration, estimates  the  area  of  first-rate  sugar-lands  in  Levy  at  one 
hundred  thousand  acres. 

The  "Keys."— Mr.  W.  O.  Maloney,  jr.,  editor  of  the  Key  West 
Dispatch,  informs  us  that  the  Florida  Keys,  or  islands,  from  Key  West 
northerly  to  Cape  Florida,  (most  of  them  a  part  of  Monroe  County,) 
furnish  few  agricultural  products  for  exportation  with  the  exception  of 
pine-apples,  tamarinds,  and  cocoa-nuts,  the  former  of  which  fruit  is 
raised  in  considerable  quantities  on  Key  Largo  and  Key  Matacomba, 
and  that  on  aU  the  keys  the  guava,  banana,  plantain,  sugar-apple,  sour- 
sop,  orange,  lemon,  lime,  grape-fruit,  citron,  cocoa-nut,  tamarind,  alligu- 
torpear,  and  sapadilla  are  raised,  and  all  kinds  of  West  India  fruits; 
al^o  sea-island  cotton  and  indigo  can  be  grown. 

At  Key  West  all  the  above-named  firuits  are  grown,  together  with  tlie 
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date  and  fig;  the  cocoa-nut,  tamarind,  and  pine-apple  are  the  only  fruit 
capable  of  shipment,  the  others  decomposing  too  rapidly  after  becoming 
ripe.  The  price  of  wild  land  is  about  $50  per  acre,  which  can  be 
obtained  only  on  Key  West,  the  other  keys  being  reserved  by  the  Gov- 
ernment, and  as  yet  unsurveyed.  Key  West  and  Boca  Chico  furnish 
the  only  cultivated  lands  which  can  be  sold,  the  prices  varying  from 
$500  to  $1,00Q  per  acre,  according  to  the  stock  of  fruit  growing.  Sisal 
hemp  is  raised  on  all  the  Florida  Keys,  and  is  a  valuable  product. 
Aloes  and  palma-christi  grow  with  little  or  no  cultivation  on  all  t^e 
keys. 

Vegetables  can  be  raised  in  the  winter  season,  such  as  potatoes,  cab- 
bages, beets,  turnips,  &c.,  for  which  there  is  a  good  market  at  the  city  of 
Key  West,  which  contains' about  6,000  inhabitants  and  has  a  commerce 
of  some  importance. 

There  are  various  keys  to  the  westward  of  Key  West,  and  within  a 
like  semi-tropical  climate,  where  all  the  enumerated  fruits  are  or  can  be 
raised  profitably,  and  vegetables  in  great  profusion.  The  population 
of  South  Florida  has  greatly  increased  since  the  close  of  the  war,  and 
settlers  are  coming  in  rapidly. 

Improvements  to  facilitate  teanspobtation.— The  fecilities  for 
water  transportation  are  remarkable;  the  coast-line  is  one  thousand 
two  hundred  miles  in  length,  and  the  interior  abounds  in  lakes  and 
rivers,  the  principal  streams  being  the  Saint  John's.  Saint  Mary's,  Ock- 
lockoneet  and  Indian  [livers,  which  facilitate  communication  through 
all  sections  of  the  State.  Bailroads  are  extending  their  lines  and  new 
lines  have  been  projected.  The  projected  Southern  Inland  Canal,  from 
Kew  Orleans  to  the  Atlantic,  across  Mississippi,  Alabama,  Florida,  and 
Georgia,  would  save  hundreds'of  miles  of  dangerous  voyaging  around 
the  Blorida  coast  and  millions  of  dollars  in  losses,  salvage,  and  other 
wrecking  expenses  avoided.  At  the  National  Commercial  Convention 
held  in  Baltimore  in  September,  the  committee  on  interior  lines  of  water 
commonication  reported  as  follows : 

Wberean  recent  rarveys,  coDdncted  by  individual  enterprise,  have  demonstrated  the 
practicability  of  making  the  whole  valley  of  the  Saint  John's  accessible  to  sea-goinff 
vessels  of  beavy  drau|i;ht  by  giving  a  channel  of  eighteen  feet  In  depth  throngh  Na^ 
830  Inlet:  Therefore, 

Revolted,  That  the  improvement  of  the  navi^^tion  of  Saint  John's  River  is  a  matter 
of  natiooaJ  importance,  and  worthy  the  ^^ttcntion  of  all  interested  in  general  commer- 
cial prosperity,  for  two  main  reasons : 

FifBt.  The  existing  railroad  svstoms,  with  less  than  two  hundred  miles  of  additional 
coDstmction,  will  reach  through  Florida,  Alabama,  and  Mississippi,  from  Jacksonville 
to  N>w  Orleans,  and  will  thus  complete  the  eastern  portion  of  that  Kraud  southern 
tTtiuscontinental  railroad  system  to  which  the  South  is  fairly  entitled^  and  which  is 
<iet^ined  to  become  one  of  the  groat  avenues  of  travel  and  transportation  from  the 
Atlantic  westward,  reaching  out,  on  the  one  hand,  to  India,  China,  Japan,  and  the 
tohest  isles  of  the  East,  and,  on  the  other,  gathering  in  the  rich  han'est  of  South 
American  commerce. 

Secondly.  Through  the  channel  of  the  Saint  John's  and  the  inner  lake  reg^ion  of 
Florida  a  path  is  opened  for  that  important  line  of  southern  inland  transportatioUi 
traversing  the  Gulf  States  and  touching  New  Orleans,  Mobile,  and  PeuHacola,  by  means 
of  which  some  measure  of  relief  may  be  afforded  to  the  valley  of  the  Mississippi,  now 
BQfi'eriog  and  stagnating^  under  the  immense  weight  of  its  own  surplus  productions, 
unprofitable  through  their  immovability,  while  an  adequate  exit  may  be  given  through 
the  channel  suggested,  by  a  canal  whose  cost  of  oonstmction  siudl  not  esceed  the 
::nimal  aggregate  loss  on  western  produce,  through  insufficiency  and  expense  of  exist- 
ing means  of  transportation. 

Production. — A  comparison  of  the  census  returns  of  1860  and  1870 
shows  some  changes  in  production  and  in  the  value  of  farms.  The  de- 
crease in  the  size  of  farms  is  significant.  In  18G0  the  average  size  was 
414  acres;  in  1870,  only  232  acres.    The  number  of  farmers  in  1870  was 
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richer  hummock  lands.  There  aie  still  large  herds  nambering  tiiousands 
each,  and  reports  are  onrrent  that  40,000  cattle  are  marked  with  the 
brand  of  a  single  indiTidiial.  Hie  best  range  is  in  Soath  Florida,  where 
verdare  is  perennial,  and  th^e  are  found  the  largest  herds.  The  cattle- 
owner  generally  lives  in  a  simple  way,  upon  Government  lands,  and  cul- 
tivates nothing  more  than  a  garden-patch,  not  always  owning  the  land 
upon  which  his  cabin  is  placed;  and  yet  the  income  of  these  cattle  lords 
ifi  in  many  instances  princely. 

The  number  of  cattle  in  Florida,  in  1860,  according  to  the  census,  was 
388,000 ;  in  1870, 400,915 ;  the  population  at  the  former  date  was  140,424; 
at  the  latter,  187,748;  therefore  a  comparative  decrease  is  shown,  277 
cattle  to  each  100  people  having  been  reduced  to  213  in  1870.  Cattle 
can  yet  be  very  much  increased  there,  but  large  herds  will  eventually  be 
displaced  by  smaller  lots,  improved,  better  kept,  and  better  fed.  The 
cow-pea  is  a  mine  of  wealth  in  forage-production,  grown  at  little  cost, 
two  or  three  crops  in  the  year.  'B/oots  grown  late  in  autumn  and  winter 
pastures  of  rye  are  valuable  helps,  and  com,  sorghum,  millet,  and 
lueeme  can  be  cheaply  grown.  Few  States  can  equal  the  prodigal  pro- 
^viaoB  of  nature  in  Florida,  when  man  is  willing  to  do  his  part. 

In  ^Northern  Florida  finost  kills  the  grass  and  renders  some  provision 
necessary  for  large  herds.  The  Department  correspondent  for  Suwanee 
County  says,  "lie  wire-grass  was  killed  worse  than  usual  by  the  frost, 
(almost  as  bad  as  in  the  Northwest,)  and  was  not  sufficient  to  keep  cat- 
tle wittiout  other  foodf  in  Gadsden  County,  ^^Left  to  shift  for  l^em- 
Bdves"  entirely,  they  have  suffered  the  past  winter  for  want  of  food 
and  protection;  in  Manatee,  where  "THiey  have  the  same  range  winter 
and  summer,''  cattle  are  reported  thin,  and  some  have  died  in  conse- 
qnenee  of  a  backward  season  and  late  springing  of  tjie  annual  grasses; 
in  Santa  Eosa  on^eighth  died  from  a  similar  cause;  and  so  of  the 
counties  of  Norfli  Florida  generally  in  the  winter  of  1871-'72,  showing 
that  in  the  mildest  of  climates  cattle  will  not  live  and  thrive  without 
KMfaething  nutritious  to  eat. 

SuGAB-CAifE. — One  of  the  most  reliable  and  profitable  of  Florida  pur- 
suits is  the  manufacture  of  sugar  and  molasses  from  cane.  The  busi- 
ness is  evidently  to  be  greatly  extended  in  the  imm^ate  future.  The 
hummock  lands  produce  excellent  crops  and  the  yield  of  fertilized  pine- 
lauds  is  quite  remunerative.  Letters  of  correspondents,  regular  and 
casual,  abound  in  references  to  this  subject.  At  Manatee,  on  the  planta- 
tion of  Messrs.  Edwards  &  Foster,  the  cane  last  season  averaged  in 
height  twelve  to  fifteen  feet,  with  forty  to  fifty  joints,  **most  of  it  as 
large  as  a  man's  wrist."  It  was  all  used  as  plant-cane,  for  60  to  70  acres, 
on  which  a  crop  of  2,000  to  3,000  pounds  of  sugar  per  acre  is  expected. 
Mr,  John  V.  Brown,  of  Columbia  County,  reports  seventeen  barrels  of 
sugar  and  nine  barrels  of  sirup  from  two  acres  of  cane.  In  1868,  in 
Yolusia  County,  Mr.  George  Soul6  is  reported  to  have  made  sugar, 
sirup,  and  molasses  to  the  value  of  $500  from  tiu^ee-fourths  of  an  a<are  ^ 
of  pine-land,  obtaining  high  prices,  viz :  15  cents  per  pound  for  sugar, 
75  cents  per  gallon  for  sirup,  and  50  cents  pergaUon  for  molasses. 

Mr.  John  L.  Crawford,  of  CrawfordsviQej  Wakulla  County,  writing 
concerning  the  mode  of  culture  of  sugar-cane  and  its  yidd  and  pi'ofit, 
says  that  Mr.  A.  P.  Tally,  a  practical  planter  and  reliable  gentleman, 
reports  that  he  has  finished  dripping  his  sugar  crop  of  onty  one  acre, 
tlie  result  of  which  is  3,400  pounds  of  dry  sugar  of  good  quality  and 
lj>0  gallons  of  molasses.  The  laud  on  which  this  crop  was  produced 
lies  within  one  mile  of  Crawfordsville,  the  county-seat  of  Wakulla 
County,  and  it  is  not  above  second  quality;  it  is  called  "scrub-land,^ 
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neither  pine  nor  hummock,  the  Boil  light  and  sandy.  The  acre  in  ques- 
tion was  cowpenned  in  the  spring  of  1870,  and  in  June  it  was  cleared^ 
ridged,  and  planted  with  sweet-potatoes,  yielding  a  large  crop.  « In 
February  last  it  was  thoroughly  broken  and  laid  off  in  rows  five  feet 
apart,  in  which  60  bushels  of  cotton-seed  w.as  sprinkled,  worth  10  cents 
I>er  bushel  in  that  market.  The  sugar-cane  was  cut  in  pieces  abou^  two 
'feet  long,  and  dropped,  end  to  end,  breaking  each  joint  with  another 
piece,  so  that  a  cane  six  feet  long,  cut  in  three  pieces  two  feet  long 
each,  woqld  plant  four  feet.  The  culture  given  was  only  two  plo wings 
and  hoeings,  deemed  quite  sufficient  in  new  land.  Mr.  Tully  ground 
one  sugar-cane  which  yielded  half  a  gallon  and  a  gill  of  juice.  The 
greater  portion  of  the  crop  matured  eight  feet. 

There  are  three  kinds  of  sugar-cane  produced  in  Wakulla,  viz,  the 
green,  red,  and  ribbon.  There  is  local  division  of  opinion  as  to  the 
relative  value  of  the  canes.  Air.  Crawford  says  the  green  grows  larger, 
is  softer^  and  makes  superior  sugar  and  sirup,  but  the  seed  does  not 
keep  well,  comes  up  badly,  and  is  more  liable  to  be  injured  by  the  cold; 
that  the  red  cane  keeps  better,  comes  up  more  surely,  ratoons  better, 
stands  the  cold  better,  and  is,  perhaps,  better  adapted  to  that  soil  and 
climate  than  the  green  or  ribbon;  and  that  the  ribbon  cane  is,  in  every* 
particular,  the  medium  between  the  green  and  the  red.  Mr.  Tully  pro- 
duces the  ribbon.  On  the  last  of  October  or  the  1st  of  November,  the 
planters  dig  up  their  seed-cane,  spread  it  on  the  ground,  in  banks  about 
six. feet  wide  and  one  foot  high,  covering  it  immediately  two  to  four 
inches  with  earth.  It  is  usually  dug  up  in,  or  immediately  after,  a 
shower  of  rain,  to  prevent  it  fix>m  taking  the  dry-rot.  The  smallest 
cane,  with  the  shortest  joints,  is  selected  for  seed. 

Mr.  W.  F.  White,  of  Tampa,  Hillsborough  County,  says  that  sugar- 
cane is  cultivated  in  small  patches  there,  principally  for  home  use,*  bat 
holis  that  experience  has  proved  it  to  be  the  field-crop  for  that  part  of 
the  State.  "On  pine-land  it  will  yield  a  fair  crop;  if  cowpenned  land, 
the  yield  will  be  liberal.  On  rich  hummock  laud  the  best  crops  are 
raised,  ratoouing  successfully  for  eight  or  ten  years ;  and  those  who 
have  experience  on  pine-land  say  that  with  plot-culture  and  plenty  of 
manure  the  cane  will  ratoon  as  long  as  on  the  hummocks.  The  f)ine- 
lauds  produce  the  best  sugar;  hummock,  with  marl  foundation,  will 
not  produce  sugar,  but  makes  superior  sirup,  a«  it  can  be  boiled  very  low 
without  sugaring.  The  average  y:eld  per  acre  in  sugar  is  about  twelve 
barrels.  It  requires  from  five  to  seven  gallons  of  juice  to  make  one  of 
sirup.  In  planting  cane  it  takes  1,500  canes  to  plant  one  acre;  anything 
that  is  six  feet  long  is  considered  a  cane.  I  have  some  cane  twelve 
feet  long  taken  from  ordinary  pine-land,  cowpenned.  On  Manatee  Eiven 
in  Manatee  County,  on  our  plantation,  in  1854,  Major  Gamble  raised 
and  manufactured  250  tons  of  first-class  sugar." 

Mr.  F.  L.  Daucy  furnishes  statements  showing  the  yield  of  cane  in  the 
neighborhood  of  Orange  Mills,  Saint  Johns  County,  for  the  year  187L 
Mr.  C.  Masters,  on  Moccasin  Branch,  planted  and  cultivated  three  and 
a  half  acres  of  pine-land,  cowpenned,  with  the  labor  of  himself  and  horse. 
The  product  was  42  barrels  of  sugar,  (220  pounds  per  barrel,)  or  9,240 
pounds,  at  8  cents  per  pound,  $739.20 :  600  gallons  of  molasses,  at  40  cents 
per  gallon,  $iWO.  This  gives  a  total  of  $979.20,  at  the  rate  of  $279.71 
per  acre.  In  addition  to  this  he  raised  com,  peas,  and  potatoes  for  his 
home  consumption. 

Mr.  Joseph  Masters,  Moccasin  Branch,  planted  two  acres  of  pine-land, 
cowpenned,  with  labor  of  himself  and  horse.  The  product  was  23  barrels 
of  sugar,  or  6,060  pounds,  at  8  cents  per  pound,  $404.80 ;  300  gallons  of 
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molasses,  at  40  cents  per  gallon,  $120 ;  giving  a  total  of  $524.80,  at  the 
rate  of  $262.46  per  acre.  He  also  raised  com,  peas,  potatoes,  and  vegeta- 
bles for  family  use. 

Frank  and  Tina  Triay,  McGalloch  Branch,  planted  two  and  a  half  acres 
of  cowpenned  pine-laud,  with  their  own  labor,  and  the  product  was  19  bar- 
rels of  sugar,  4,180  pounds,  at  8  cents  per  pound,  $334.40 ;  270  gallons  of 
molaAses,  at  40  cents  per  gallon,  $108;  a  total  of  $442.40,  at  the  rate 
of  1176.96  per  acre. 

Mr.  John  Bodgers,McGulloch  Branch,  planted  three  acresf  of  pine-land, 
cowpenned,  and  cultivated  with  the  labgr  of  himself  and  one  horse. 
The  product  was  43  barrels  of  sugar,  9,460  pounds,  at  8  cents  per  pound, 
(756*80 ;  600  gallons  of  molasses,  at  40  cents  per  gallon,  $240 ;  a  total 
of  $996.80,  at  the  rate  of  $332.26^  per  acre. 

Mr.  Gideon  Yelvington,  on  the  sand  hills,  planted  one  and  a  half  acres 
pine-land  cowpenned,  and  the  product  was  20  barrels  of  sugar,  4,400 
poQDds,  at  8  cents  per  pound,  $352 ;  300  gallons  of  molasses,  at  40 
cents  per  gallon,  $120 ;  a  total  of  $472,  at  the  rate  of  $314.66  per  acre. 

Mr.  John  Simms,  Pellicer's  Creek,  planted  three  acres  pine-land,  cow- 
l)enned.  He  ground  one  acre  of  cane  and  saved  the  rest  for  seed.  Pro- 
duct of  one  acre,  17  barrels  of  sugar,  2,740  pounds,  at  8  cents  per  pound. 
8219J20;  250  gallons  of  molasses,  at  40  cents  per  gallon,  $100;  a  total 
of  1319.20  from  one  acre. 

Mr.  J.  B.  Hazel,  of  Putnam  Gounty,  planted  one  and  three-quarter 
acres  old  pine-land,  cowpenned,  the  only  fertilizer,  and  cultivated  it  him- 
self with  the  aid  of  one  horse.  His  product  was  18  barrels  of  sugar, 
3,960  pounds,  at  8  cents  per  pound,  $316.80 ;  200  gallons  of  molasses,  at 
40  cents  per  gallon,  $80;  giving  a  total,  at  the  rate  of  $226.75  per 
acre,  of  $396.80. 

Orange  gboves. — ^The  growing  of  oranges  requires  time,  patience, 
and  some  degree  of  skill ;  they  have  two  enemies,  frost  and  the  scale 
msect  Neither  is  a  discouragement  sufficient  to  drive  a  persistent  man 
from  his  work,  or  an  obstacle  to  pecuniary  success  in  the  long  run.  There 
need  be  no  fear  that  orange-growing  will  prove  unprofitable  from  in- 
crease in  production ;  the  business  is  at  present  in  its  infancy.  It  is 
reported  that  there  are  several  groves  recently  planted  on  the  Saint 
John's,  and  now  coming  into  bearing,  one  of  which  now  contains  more 
trees  than  all  the  groves  on  the  river  contained  prior  to  1867.  The 
average  Florida  orange  is  of  far  better  quality  than  those  received  from 
foreign  countries,  and  the  finest  known  varieties  have  been  introduced 
for  the  purpose  of  improvement. 

Mr.  B.  H.  Hart  reports  a  grove,  three  years  from  budding,  which 
yields  fifty  oraujges  to  each  tree.  He  has  himself  several  trees  that  bore 
in  1871,  the  third  summer  after  budding.  On  Orange  Lake  a  grove  of 
<%yeQty-two  acres  is  reported,  owned  by  a  Mr.  Means,  and  seedlings  suf- 
ficient to  increase  his  area  to  one  hundred  and  fifty  acres. 

Mr.  W.  F.  White,  of  Tampa,  reports  a  number  of  flourishing  groves, 
and  states  that  trees  begin  to  bear  in  five  to  seven  years  from  the  seed^ 
and  at  ten  to  twelve  years  old  are  in  fuU  bearing. 

Hon.  F.  L.  Dancy,  of  Orange  Mills,  Saint  John's  County,  writes  con 
ceming  his  crop  of  1871 : 

My  bearing  grove  consiBts  of  forty  trees,  twenty  yeafii  old  and  forty,  six  years  old 
From  these  trees,  covering  bat  little  over  one-half  aOre  of  CTOund,  I  shipped  for  mar- 
M  584250  oranges,  which  netted  me  ^  cents  each,  or  $1,000,  after  pajiug  for  nails  and 
Inmber  for  boses.  My  twenty-year^ld  trees  had  not  what  I  caU  a  full  crop  for  trees 
of  th«ir  age;  some  had  as  many  as  3,500  to  the  tree,  others  not  more  than  800  to  1,000. 
oot  having  faUy  recovered  from  the  freeze  of  1868.  My  young  trees,  six  years  old,  had 
uom  200  to  60U  and  800  per  tree.  The  above  ore  facts  which  those  who  desire  to  en- 
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cago  in  tbe  orange  culture  in  thia  part  of  Florida  may  mly  on.  If  there  ia  profit  enoagh 
in  it  to  induce  any  to  ooihe  and  enter  into  it,  I  say  come  one  and  all,  for  I  have  no  foar 
of  overstocking  the  market.    We  want  competition  in  this  as  well  as  in  other  bnaiaess. 

MisoELLANEOUS  PBOi)UOTS«~The  variety  of  plants  capable  of  being 
grown  in  Florida,  for  their  fruits,  for  fiber,  for  medicinal  purposes,  and  for 
uses  in  various  arts,  is  very  large,  but  it  is  not  proposed  to  present  a 
list  of  them  here.  From  the  correspondence  of  the  past  few  months  a 
few  items  has  been  culled,  merely  as  hints  of  the  wide  capabilities  of 
Florida  for  profitable  and  various  products. 

A  gentleman  writing  of  e:^eriments  in  pine-apple  culture,  at  Clear 
Keys,  South  Florida,  says : 

Recently  we  have  been  making  some  experiments  with  plno-apples.  The  (Ufflenlty 
with  us  has  been  to  procure  seed.  Recently  a  company  has  been  canning  them  at  Cedar 
Keys.  They  have  them  brought  firesh  fix>m  Cuba  by  the  returning  New  Orleans  Bteam- 
ers.  From  these  we  can  procure  seed,  by  using  the  suckers  growing  around  the  (rait 
These  are  not  so  thrifty  as  those  coming  up  around  the  roots,  but  We  find  they  do  T«y 
weU.  The  trials  made  nave  succeeded  beyond  our  expectation.  They  grow  more  readilj 
than  cabbage-plants,  do  not  require  so  much  care,  are  not  exposed  to  as  many  accidents 
or  enemiee,  and  when  once  fairly  set  continue  to  crow  and  bear  for  years  without 
replanting.  I  have  now  eight  hundred  growing  vigorously,  and  expect  to  increase 
my  planting  as  rapidly  as  I  can  procure  seed.  I  nope  to  have  a  &ir  crop  next  May  vA 
June. 

Bananas  and  pine-apples  are  reported  as  doing  well  in  the  souths 
part  of  Volusia  County,  though  they  cannot  be  relied  on  in  the  northern 
portion.  The  commissioner  of  immigration  has  succeeded  in  prodnciDg 
fine  bananas  in  his  garden  in  Alachua  County. 

A  lemon  was  recently  plucked  from  the  plantation  of  Eev.  Dr.  Lee, 
at  Manatee,  12^  inches  in  circumference  in  one  direction,  14^  in  the 
other,  weighing  19  ounces. 

Mr.  A.  B.  Grunvell,  of  the  Advertiser,  Monticello,  Jefferson  County, 
has  a  high  opinion  of  the  crab-apple  of  Florida.  The  tree  grows  to  the 
height  of  20  feet,  is  symmetrical  in  shape,  blossoms  early,  bears  hearilj, 
and  matures  its  fruit  before  frost,  which  is  in  size  about  an  inch  in  di- 
ameter, too  acid  for  eating  but  excellent  for  jelly,  and  is  not  known  to 
be  injured  by  insects. 

Wild  fruits  of  many  kinds  are  abundant :  the  dewberries,  blackber- 
ries, huckleberries,  several  varieties  of  the  Scuppemong  class  of  grapes, 
the  persimmon,  the  mulberry,  &o.  In  Gadsden  County,  1,000  gallonaoi 
Scuppemong  wine  per  acre  are  reported. 

The  Carolina  vanilla  plant,  or  "deer's  tongue,^  {lAafris  odaratimma^) 
grows  in  great  abundance  in  Florida,  and  has  been  made,  in  some  d^e, 
an  article  of  commerce.  It  is  used  by  tobacconists  for  flavoring  smoking- 
tobacco,  tmd,  if  properly  cured,  with  the  expenditure  of  a  little  effort  in 
extending  a  knowledge  of  it,  might  become  an  article  of  some  eonunef- 
cial  importance.  A  letter,  embodying  this  opinion,  was  recently  received 
from  William  Grange,  of  the  imperial  Ottoman  consulate  at  Baltimore. 
It  has  been  shipi)ed  from  Pilatka,  Putnam  County,  to  a  considerable 
extent.  Between  September  4, 1871,  and  January  20, 1872. 39  bales  were 
shipped  from  Silver  Springs,  Marion  Oottaty.  It  was  sold  in  Savannah 
at  20  cents  per  pound,  but  the  demand  declined,  either  from  temporary 
over-supply  or  from  careless  gathering  and  curing. 

In  Columbia  County,  a  field  of  sea-island  cotton,  twelve  acres,  owned 
by  Mr.  J.  V.  Brown,  brought  $2,000  at  05  cents  per  pound  tie  present 
season. 

At  Manatee^  Messrs.  Edwards  and  Foster  are  planting  ramie  <m  a 
large  scale,  being  convinced,  from  experiments,  that  it  is  tte  most  profit- 
able fiber  that  can  be  grown  in  the  State. 
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Dnriog  the  year  a  number  of  saccessfol  experiments  in  jate  cultiva- 
tion have  been  reported  to  the  Department  from  various  sections  of  the 
SouUl  a  farmer  in  Plaquemines  Farish,  Louisiana,  makes  the  foUow- 
iDg  statement: 

About  the  middle  of  May  last  I  leceiyed  &om  the  Department  of  Agricnitare  two 
nrieties  of  jate-seed,  one  from  Calcutta,  the  other  from  the  sonth  of  France.  I  planted 
on  the  Ist  of  Jane  and  sowed  in  drills  sixteen  inches  apart.  In  a  few  days  the  plants 
appttied  and  g^ew  rapidly.  In  three  months  the  French  Jute  grew  nine  feet  and  the 
Calcatta  over  ten.  The  french  Bpeoimens  threw  ont  nnmerons  branches  and  a  dense 
foliage,  while  the  Calcutta  has  no  branches  and  but  few  leaves.  I  believe  this  plant 
will  thri-ve  in  Iiooisiana. 

Samples  of  both  sorts  were  planted  in  Cameron  County,  Texas,  in  a 
very  dry  soil,  and  had  no  rain  from  the  date  of  planting  to  -September 
19.  It  with  difBculty  germinated,  and  attained  only  the  height  of  four- 
teen inches.    A  correspondent  from  Matagorda  County,  Texas,  writes: 

I  distributed  the  jute-seed  among  our  best  planters,  but  it  came  too  late,  and  was 
BlsDted  when  the  plants  shotdd  have  been  in  bloom«  The  two  varieties— French  and 
lodisii— are  quite  distinct.  From  what  I  see  I  much  prefer  the  India,  which  grows  more 
like  hemp,  or  flax,  and  has  a  pod  about  three  or  four  inches  long,  growing  on  the  stalky 
and  limbs  something  like  the  okra.  The  pod  is  fuU  of  seed,  and  in  diameter  the  sise 
of  a  man's  little  £nger.  The  India  plant  grew  on  our  sandy  prairie  soil,  in  a  seveie 
drought,  fire  or  six  feet  hiffh,  whUe  the  other  kind,  planted  on  strong  bottom-landi^ 
grew  ten  or  fifteen  feet  high.  The  latter  throws  off  limbs  and  branches,  and  to  oar 
mind  ia  objectiomable  on  that  account.  Its  seed  grows  in  little  buttons.  I  believe  sou 
and  elimate  here  suit  the  plant.  I  made  no  effort  to  gather  the  fiber,  which  will  require 
•  aperience  and  imvestigation. 

Augustus  F.  Leory,  of  New  Orleans,  writes  to  the  Department  under 
dateof  March  11: 

YoQ  were  kind  enough  Lust  year  to  send  me  several  papers  of  jute-seed.  These  I 
planted  myself  on  my  place,  seventy  miles  below  this  city,  on  the  banks  of  the  Missis- 
upni  Hirer.  In  three  months  the  plants  grew,  with  little  or  no  cultivation,  ten  feet 
high.  They  fully  matured,  and  produced  abundance  of  seed.  I  am  now  fuUy  satisfied 
tbdt  JQte  can  be  produced  througnout  aU  the  sugar-growing  portions  of  the  valley. 

A  correspondent  in  Charleston,  South  Carolina,  writes: 

Last  season  I  received  from  the  Department  some  Jute-seed  which  I  planted  at 
Smmnerville,  twenty-two  mUes  from  this  city.  The  seed  was  not  planted  until  June  10, 
aod  was  on  very  poor  land,  but  by  October  1  the  plant  had  attained  a  height  of  six  feet. 
This  folly  demonstrated  to  me  that  the  cultivation  of  this  fibrous  plant  can  be  a  suc- 
cess in  the  South. 

Mr.  Thomas  F.  Chapman,  of  Bed  Biver  Landing,  Point  Coupee,  Lou- 
isiana, says : 

Mr  Calcutta  jute-plants  grew  fh>m  twelve  to  sixteen  feet  high.  The  seed-pods  grow 
fin  the  stalks  and  limbs.  I  am  now  perfectlv  satisfied  that  soil  and  climate  here  suit 
tile  plant,  an4  believe,  when  fairly  introduced,  it  will  be  grown  in  this  country  as  long 
u  cotton  is  grown.  I  deem  it  almost  as  great  an  acquisition  to  the  country  as  cotton 
iMt   It  yields  one  of  the  cheapest  fibers  nature  produces. 

Hon.  E.  H.  Derby,  of  Boston,  who  has  long  been  interested  in  this 
■^object,  sends  to  this  Department  the  following  communication : 

Ten  years  since,  I  was  led  to  appreciate  the  value  of  this  plant,  and  to  write  an  ar- 
ticle in  the  Atlantic  Magazine,  in  which  I  pointed  ont  its  merits.  Soon  after  this  I 
lent  an  order  to  Calcutta  for  a  supply  of  seed,  and  when  it  arrived  I  planted  a  portion  of 
It  in  my  garden  on  the  sea^oast,  where  it  grew,  but  did  not  msrtnre.  A  portion  of  the 
N«d,  planted  farther  from  the  sea,  germinatea,  and  the  plants  rose  to  the  height  of 
two  or  three  feet,  but  the  eeason  proved  too  short  for  theoL  The  residue  of  the  seed 
^as  eent  to  the  Department  of  Agriculture  for  distribution  in  the  more  soul^hern 
States ;  but  beine  then  in  its  second  year,  it  either  failed  to  germinate^  or  did  not 
Teach  its  destination. 

While  acting  at  Washington  as  a  commissioner  of  the  Government  upon  our  rela- 
tioDs  with  Canada,  I  made  it  my  business  to  visit  the  Department  of  Agriculture  and 
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inquirA  after  tho  jute-seeU.  The  result  of  my  visit  was  a  secoDil  and  more  sncceesfa) 
order,  transmitted  by  the  Department  to  India,  for  a  new  supply  of  seed  in  1869,  and 
followed  by  another  order  sent  to  France.  I  have  now  to  congratnlate  yon  npon  the 
success  of  tho  Department  in  obtaining  the  seed,  npon  its  distribntion  at  the  Spath, 
and  upon  the  production  of  jute  in  our  Southern  States,  where  it  is  now  acclimiated. 

Letters  publibhed  by  the  Department,  and  others  addressed  to  me,  jpive  tho  gratify- 
ing information  that  the  jute  attained  its  full  height  often  to  twelve  feet,  and  ripened 
its  seed  last  year  in  Texas  and  Louisiana.  The  planters,  however,  were  still  at  a  loss 
as  to  the  best  mode  of  planting,  the  season  for  gathering,  and  the  steps  to  be  taken  to 
separate  the  fiber  from  the  st«m.  To  obtain  this  information,  I  addressed  a  letter  to 
the  a^nt  of  the  Tudor  Ice  Company,  at  Calcutta,  Mr.  R.  Macallister,  and  received  a 
very  full  reply,  as  follows : 

'*  Tho  seeds  are  sown  in  the  months  of  March  and  April,  broadcast,  on  plowed  Ijmd, 
preference  being  given  to  moist  high  ground,  situated.  If  possible,  on  the  bank  of  a 
river,  and  somewhat  sandy.  As  a  general  rule  nianure  is  not  used,  but  animal  dang 
has  been  employed  to  advantage  j  nor  is  it  necessary  to  irrigate  the  ground,  as  no  mors 
water  is  required  than  is  sufficient  to  keep  the  roots  moist,  for  whish  the  ordinary 
showers  of  this  country  generally  suffice.  It  is  allowed  to  grow  three  to  four  months, 
and  is  cut  in  the  months  of  June,  July,  and  August,  when  it  has  attained  a  belght  of 
seven  and  a  half  to  twelve  feet,  the  size  depending,  of  course,  on  the  fertility  of  the 
^il  and  the  season; 

*^  The  time  chosen  for  cutting  is  just  after  tho  flowers  have  turned  to  seed,  and  before 
the  seeds  begin  to  ripen ;  for  it  is  found  when  cut  thus  early  to  be  of  bettor  color  and 
to  have  less  root.  When  the  seeds  are  allowed  to  ripen  it  appears  that  the  fiber  be- 
comes stiff  and  hard,  and  the  inferior  portion  of  the  stem  changes  color,  becoming 
blackish  or  reddish. 

"  When,  cut,  the  stalks  are  tied  in  bundles  and  thrown  into  tanks  of  dirty  water  and 
allowed  to  remain  there  five  to  eight  days  to  rot,  (the  dirtier  the  water  the  faster,  I 
believe,  the  rotting  process  takes  place,)  at  the  expiration  of  which  time  they  are 
taken  out  and  the  fiber  falls  from  the  stick.  The  hber  is  then  hung  up  to  dry,  and 
when  dry  is  assorted,  packed  in  round  bundles  called  drums^  and  sent  ofL 

"  The  finer  qualities  of  jute  sometimes  attain  a  height  of  fifteen  feet.  The  smaller 
the  plant  the  lower  the  quality.  The  seeds  are  used  for  cultivation  only.  They  contain 
very  little  oil,  and  no  one  has  ever  thought  it  worth  while  to  crush  them,  neither  have 
they  ever  been  tried  for  feeding  poultry  or  cattle.  Small  plants  yield  more  seeds  than 
the  larger  ones,  and  supposing  all  the  plants  on  an  acre  to  be  allowed  to  ripen,  the 
yield  of  seed  would  be  about  120  pounds,  as  I  am  informed." 

The  South  now  possesses  tho  seed,  the  mode  of  culture,  and  the  knowledge  of  the 
fact  that  jute  attains  to  the  full  size  of  that  grown  in  India,  in  at  least  two  of  onr 
cotton  States.  Tho  South  will  be  interested  to  learn  that  in  India  jute  is  fast  raining 
n^on  cotton,  and  that  tho  annual  export  of  it  from  India  to  Europe  and  America  bids 
fair  soon  to  exceed  the  export  of  cotton. 

Tho  production  of  cotton  in  India  was  greatly  stimulated  by  the  high  prices  incident 
to  our  late  war ;  but,  since  its  conclusion,  it  has  been  checked  by  a  decline  of  prices. 
Jute,  on  the  contrary,  though  it  also  received  a  sUmulua  from  the  war,  still  continues 
to  increase.  It  is  the  cheapest  fiber  produced,  and  on  that  account  has  been  and  still 
is  extensively  used  as  a  substitute  for  cotton.  In  India  the  field  which  in  ordinary 
years  returns  but  69  pounds  of  cotton  to  the  acre  yields  552  pounds  of  jute,  and  is  more 
easily  cultivated  when  in  jute  than  in  cotton.  Jute-seed  is  sown  broadcast  in  the 
spring,  and  when  the  plant  has  attained  its  full  height,  but  before  its  seed  ripens,  it  is 
cut  and  laid  for  a  week  in  some  pool  or  river,  when  the  outer  bai'k  peels  off.  The  fiber 
is  then  shaken  from  the  stem,  and  as  soon  as  it  has  been  dried  by  the  sun  it  is  ready 
for  sale  or  use.    The  stems,  like  willow  branches,  are  used  for  basket-work. 

The  cotton  fabrics  trom  the  looms  of  England  have  broken  down  the  cotton  manu- 
facture, once  carried  to  great  perfection  in  India,  but  the  manufacture  of  jate  is  re- 
placing it.  Its  manufacture  requires  little  capital,  skill,  or  machinery.  <*  The  Indian 
widow ''  still  sits  upon  the  ash-heap,  and  weaves  the  sackcloth  largely  used  in  America 
to  envelop  both  ^ain  and  cotton.  '  Although  the  export  of  cotton  from  India  con- 
tinues nearly  stationary,  the  export  of  Jute  from  that  country  shows  an  increase  frcm 
about  300,000.000  pounds,  in  1870,  to  450,000,000  in  1»71,  thus  showing  the  remark- 
able gain  of  50  per  cent,  in  a  single  year.  Should  such  gain  continue  for  another  year 
the  exiiort  of  jute  in  1672  will  exceed  in  weight  tho  export  of  cotton.  This  conclusion 
is  sustained  by  the  following  tables.  The  British  one  is  taken  trom  the  London  Kcono- 
mist  of  November  11, 1871,  and  the  American  from  the  last  annual  report  of  tho  Bureau 
of  Statistics  for  the  fiscal  year  ending  June  30, 1871 : 

Importation  of  jute  frt)m  tho  East  Indies  into  Great  Britain  during  the  first  t«n 
months  of  1871  and  1870 :  In  first  ten  months  of  1871,  tons  134,228;  value  jC3,296  3d4 
In  first  ten  months  of  1870,  tofis  98,309;  value  £1,912,492.  Imports  of  jute  'into 
tho  United  States  in  fiscal  years  ending  June  30,  1871,  and  June  30, 1870 :  lu  1871 
jute  raw,  tons  26,450.     in  1870,  jute  raw ;  tons  19^049.    Jute  imported  from  India  in 
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pmny-cloth  and  bags  into  the  United  States,  in  1871,  30,124,466,  ponnds;  in  1870, 
ti,7dl^7S3.  The  whole  yalne  of  Jute,  both  raw  and  manufactured,  imported  from  India 
into  the  United  Statefi,  was,  in  1871,  $5,362,9^8;  in  1870,  $3,155,271.  Wo  may  safely 
infer  from  these  tables  that  the  exportation  of  Jute  from  India  to  the  United  States 
daring  the  past  fiscal  year  increased  more  than  70  per  cent.,  both  in  volume  and  value, 
and  that  the  entire  export  from  India  to  Europe  and  America  now  exceeds  450,000,000  - 
pounds,  costing  in  India  more  than  $'25,000,000. 

Jate  is  applied  to  a  variety  of  nses.  Much  of  it  is  used  in  carpets  and  other  fabrics 
as  a  sobstitute  for  wool,  cotton,  flax,  and  hair.  When  it  is  landed  in  the  United  States, 
jnte  and  the  fabrics  composed  of  it  are  increased  in  cost  hy  heavy  charges  for  freight, 
insarauce,  daties,  profits,  and  Interest ;  and  the  bale-cloth  is  more  than  doubled  in  cost 
by  those  and  other  charges,  before  it  reaches  the  cott'On-press.  Most  of  these  expen- 
ditores  may  be  avoided  by  the  planter,  if  he  will  devote  to  jute  a  part  of  his  cotton- 
fields.  By^oingso  ho  wiU  accomplish  severalimportant  objects:  First.  Its  culture 
will  introduce  a  diversity  of  pursuits.  There  is  a  strong  tendlency  to  over-production 
in  cotton.  Three  millions  and  a  half  bales  of  cotton  yield  larger  returns  than  four 
fflillioQs;  and  if  he  diverts  firom  the  cultivation  of  cotton  to  Jnte  a  force  suflQcient  to 
prodoce  half  a  million  of  bales,  the  crop  of  into  will  be  nearly  a  clear  acquisition, 
and  will  save  a  large  outlay  for  fireieht,  bale-cloth,  and  compression  of  cotton.  Second. 
Coltivation  of  Jute  will  save  several  millions  sent  out  of  the  cotton  States  every  year 
to  porehase  gunny-cloth,  and  will  furnish  a  large  surplus  for  home  consumption  and 
exportation  to  Earope.  Third.  If  in  India  Jute  can  be  produced  for  one-eighth  of  the 
cost  of  cotton,  while  it  sells  for  one-fourth  of  the  price  of  cotton,  it  must  yield  large ' 

SrofitB,  and  can  be  raised  with  still  larger  profit  at  the  South  where  it  escapes  freights, 
nties,  and  other  charges,  and  commands  a  higher  price.  .  It  has  been  in  very  quick 
demand,  and  now  sells  in  Boston  from  6  to  7  cents  per  pound.  Fourth.  If  Jute  is  fast 
gaining  npon  cotton  and  superseding  it  to  some  extent,  the  Southern  States  will  surely 
be  in  the  rear  if  they  do  not  keepbace  with  India  in  this  branch  of  aericnlture. 
Fifih.  Apart  firom  the  preceding  consiaeratlons,  jute  would  employ  the  female  labor  of 
the  Sontn,  which  retires  firom  the  cotton-field  under  the  system  of  free  labor.  U  would 
give  employment  also  to  the  field-hands  when  driven  from  the  fields  by  the  inclemency 
of  the  seasons. 

The  simple  machinery  used  in  Kentucky  for  spinning  and  weaving  hemp  might  be 
applied  to  Jnte,  and  be  in  many  cases  set  in  motion  by  t£e  powbr  now  used  for  gmninc 
and  comprestsins  cotton.  In  the  present  posture  of  soFairs  it  is  the  policy  of  the  South 
to  Bare  all  the  Jute-seed  raised  the  present  year,  and  to  send  a  large  part  of  it  to  the. 
Department  of  Agriculture ;  whUe  it  should  pay  particular  attention  to  the  production 
and  mannfactuBo  of  jnte  in  the  coming  season. 

The  following  is  a  statement  of  the  imports  of  jnte,  and  similar  fibers^ 
in  the  fiscal  year  ending  June  30,  ^871 : 

Raw, 26,450  tons,  valued  at $2,131,056 

Uannfiftcturee  of,  228,873  square  yards,  valued  at 28,556 

Gonnycloth  and  other  bagging,  30,124,466  pounds,  valued  at 1, 468, 902 

Other  manufactures,  valued  at 1,734,474 

Total 5,362,988 

Here  is  an  importation  amounting  to  $5,362,988,  most  of  which  might 
be  obviated,  and  a  new  agricultural  industry  created  which  might 
eventually  become  an  important  ally  of,  and  complement  to,  the  cotton 
interest. 

The  quantity  of  coarse  fibers  required  in  this  country  becomes  larger 
annually.  A  large  amount  of  the  fiber,  of  the  heavy  flax  of  the  West, 
which  is  grown  almost  exclusively' for  the  seed,  has  of  late  years  been 
ntilized  as  a  substitute  for  jute  in  cotton  bagging  and  other  cheap  mate- 
rial for  bags.  Should  jute  culture  become  a  naturalized  industry  a 
wonderful  enlargement  of  its  present  list  of  uses  would  occur,  and  a 
great  development  of  its  production  would  be  assured.  The  Depart- 
ment of  Agricultuie  will  foster  this  enterprise  by  every  available  means. 
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STATISTICS  OF  THE  DAIRY. 

The  report  of  the  American  Daii^meu's  Association  for  1871  exhibit 
1,283  cheese  and  batter  factories  m  the  United  States,  against  1,234 
reported  in  1870,  and  1,066  reported  in  1869.  Of  these  establishments 
abont  55  per  cent,  present  statements  of  the  namber  of  cows  employed, 
showing  an  average  of  ^5  cows  for  each  factory.  The  following  averages 
are  exhibited  in  States  leading  in  dairy  mancdBaetnrcfi,  Tiz.,-for  each  fac- 
tory in  New  York,  419  cows ;  Ohio,  510  cows }  Illinois,  Massachoset^ 
Vermont,  and  Micl^igan,  collectively,  383  cows;  Wisconsin,  278  cows; 
Pennsylvania,  182  cows.  The  numbers  of  dairy  factories  in  these  States 
are  reported  as  follows :  New  York,  963;  Ohio,  98;,  Illinois,  46;  Massa- 
chusetts, 30;  Vermont,  35;  Michigan,  26;  Wisconsin,  40;  Pennsylvania, 
19.  These  annual  Usts  are  incomplete,  but  give  a  fair  indication  of  the 
growth  of  the  associated  dairy  system  from  year  to  year. 

The  cheese  of  1871  has  been  superior  to  that  of  the  preceding  year,  of 
which  the  midsummer  manufS^icture  was  so  greatly  idQFected  by  the  ex- 
treme heat;  but  the  losses  experienced  during  the  season  of  1870  fiom 
imperfect  curing  of  cheese  have  enforced  attention  to  tiiis  latter  point, 
and  current  dairy  publications  are  contributing  to  improvement  in  this 
respect,  by  presenting  plans  of  cheaply-built  and  eflfective  curing-rooms, 
ice-houses,  &c.,  accompanied  with  minute  discussions  of  details  of  man- 
agement. Mr.  L.  B.  Arnold,  of  Ithaca,  New  York,  after  stating  that  the 
united  testimony  of  careful  experimenters  has  proved  that  70^  of  F&h* 
renheit  is  the  proper  temperature  for  curing  cheese,  points  out  the  uqn- 
ries  which  have  res*ulted  from  deviations  from  this  standard.  ManofiM- 
turers  sometimes  allow  green  cheese  to  stand  for  a  few  days,  in  rooms 
where  the  temperature  is  too  low,  supposing  that  thereby  only  a  dehv 
in  ripening  is  involved,  whereas  the  best  experience  has  shown  that  any- 
thing which  checks,  even  temporarily,  the  progress  of  the  curing  process, 
Is  damaging  to  the  character  of  the  cheese.  A  temi)erature  wludi  is  too 
low  tends  to  make  the  cheese  hard,  dry,  and  flat  in  taste ;  on  the  other 
hand  green  cheese,  when  exposed  to  a  temperature  of  8(P  to  90^,  will 
swell  with  gases,  and  will  ripen  too  rapidly,  developing  bad  flavor. 

The  increase  of  manu&cture  and  the  decrease  of  prices  during  the 
years  of  1870  and  1871  have  led  experts  not  only  to  study  the  means  of 
improving  the  average  character  of  American  cheese,  but  also  to  con- 
sider specially  the  adaptation  of  styles  and  shapes  to  the  demands  of  the 
trade,  and  all  methods  which  promise  reduction  in  the  expenses  of  mar- 
keting cheese.  More  skillftal  manufacture  has  also  reacted  in  greater 
efforts  to  secure  the  best  condition  of  the  milk  product  The  advantages 
of  the  home<rearing  of  milk  stock ;  the  practice  of  soiling  as  .a  prevent- 
ive against  the  diminution  in  quantity  and  depreciation  in  quality  of 
milk  usually  experienced  during  summer  extremes,  and  especially  in  diy 
seasons;  the  often  i^terated  need  of  the  most  perfect  cleanliness  of 
milk-vessels,  and  of  milk-rooms  tree  from  impure  odors^points  not  yet 
fully  appreciated  by  many  milk  producers— have  been  presented  in  the 
most  forcible  manner,  and  illustrated  by  conclusive  statements  of  expe- 
rience. 

DAIEYINa  IN  vmaiNiA. 

Several  cheese  factories  have  recently  been  erected  in  Virginia,  and 
an  increased  number  may  be  expected  at  an  early  day.  Ko  State  prom- 
ises a  better  profit  for  capital  invested  in  associated  dairying.  The  Old 
Dominion  cheese  factory  at  Hamilton,  Loudoun  County,  Virginia^  vas 
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eatablished  in  May^  1871.  The  amoiint  of  milk  received  from  May  6  to 
September  8  was  378,138  pounds;  amount  of  cheese  manufactared,  36,625 
pounds;  average  quantity  of  milk  required  for  one  pound  of  cheese,  10«3 
pounds ;  average  value  of  cheese  at  l£e  &ctory,  12J  cents  per  pound,  the 
prodQct  being  of  excellent  quality,  notwithstanding  the  severe  drought 
of  the  season.  The  superintendeniM  Mr.  J.  K.  Taylor,  says  that  it  must 
be  conceded  that  Virginia  is  admirably  adapted  to  dairying,  and  that  the 
prodaction  of  milk,  butter,  and  cheese  would  pay  the  farmers  of  the 
State  vastly  better  than  the  present  exhaustive  system  of  cropping  with 
grain  and  tobacco. 

Mr.  Taylor,  reporting  on  the  sales  of  cheese,  butter,  milk,  and  calves 
from  his  dairy  of  8  cows,  for  the  season  conunencing  May  7,  and  closing 
December  12,  states  the  net  receipts  over  current  expenses  at  $387.19, 
areraging  $48.40  per  cow.  From  Mr.  T.  R.  Smith's  dairy  of  10  cows, 
near  Lincoln,  Loudoun  County,  2,640  pounds  of  cheese  were  made  during 
the  season  of  1671,  netting  $273.81.  Amount  of  butter  made,  970  pounds, 
bringing  an  average  price  of  30  cents  per  pound;  value  of  10  calves, 
$61.^;  average  return  per  cow,  without  deduction  for  cost  of  manufac- 
turing butter,  $62.62.  Mr.  E.  J.  Smith's  dairy,  near  ^Lincoln,  varying 
from  10  to  11  cows,  reports  an  average  of  $46.03  per  cow  for  the  season, 
without  deduetion  for  cost  of  making  butter.  Mr.  B.  W.  Welsh's  dairy, 
near  Circleville,  in  the  same  county,  reports  an  average  return  of  $43 
per  cow. 

The  low  price  of  Jand  in  Virginia,  in  comparison  with  the  best  dairy 
districts  in  Pennsylvania  and  New  York,  the  abundance  and  quality  of 
glasses  in  the  best  locations,  the  length  of  the  grazing  season,  and  the 
comparatively"  small  amount  6f  winter  forage  required,  combine  to  ren- 
der'the  business  profitable  here.  Improvement  in  the  milking  qualities 
of  cows,  and  ai  better  acquaintance  with  their  proper  management,  will 
increase  the^lbasb  value  of  the  product  per  cow,  which  is  now  compara- 
tively low.  'f      « 

*  anOWTH  OF  THE  DAIRY  INTEREST  IN  OHIO. 

The  Wellington  (Ohio)  Enterprise  gives  the  following  statement  of 
shipments  of  cheese  from  Wellington,  for  five  years  past :  In  1867, 
2,740,400  pounds;  186S,  3,136,448  pounds;  1869,  3,355,914  pounds; 
1370,  7,978,039  pounds ;  1871,  9,071,603  pounds. 

The  growth  of  cheese  manufacture  in  Medina  County,  Ohio,  is  shown 
by  the  following  summary  from  the  Medina  Gazette:  Amount  of 
cheese  made  at  twenty-three  factories  in  1871, 3,223,491  pounds ;  amount 
made  by  private  dairies,  200,000  pounds ;  total,  3,423,491  pounds ;  mak- 
ing an  increase  of  686,791  pounda  over  the  product  of  1870.  The  value 
of  the  cows  employed  in  1871  amounted,  at  an  average  estimate  of  $35 
each,  to  $318,500,  and  the  value  of  the  cheese  product  is  placed  at  about 
§300,000. 

The  statistical  report  of  the  secretary  of  state  of  Ohio  exhibits  the 
butter  product  of  that  State,  in  1870,  at  43,020,554  pounds,  showing  an 
increase  of  4,236.947  pounds  over  that  of  1869,  and  of  8,957,623  over 
the  average  of  the  decade  from  1860  to  1869,  inclusive.  The  cheese 
product  for  1870  was  31,381,038  pounds,  snowing  an  increase  of 
10,860,870  pounds  over  that  of  1869,  and  of  11,291,052  pounds  over  that  • 
of  the  decade  commencing  with  1860. 

HdOS-BBSD  STOOE. 

At  the  meetings  of  dairy  associations  during  the  last  two  years 
experts  have  strongly  advised  that  dairymen  should  raise  t^^rj^flfp 
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milk  stock,  instead  of  persisting  in  the  enrrent  practice  of  pnrchasing 
to  keep  up  the  nnmber  of  the  herd;  and  it  has  been  repeatedly  and 
authoritatively  asserted  that,  even  though  <<  coming  in"  at  a  somewhat 
greater  cost  than  a  purchased  animal,  the.  home-bred  cow,  ander 
proper  management,  will  give  decidedly  the  larger  profit.  State- 
ments recently  put  forth  by  dairymen  in  different  parts  of  New  Eng- 
land and  New  York  go  to  sustain  this  proposition,  some  of  these  having 
been  found  included  in  evidence  offered  on  other  questions  of  practice. 
An  experienced  mUk-producer  x>f  Middlesex  County,  Massachusetts, 
states  to  the  Department  that  in  his  own  region,  at  average  prices  of 
hay,  the  cost  of  a  home-bred  cow,  coming  in  at  twenty-eight  or  thirty 
months  of  age,  would  be  fairly  estimated  at  $50;  and  that,  though 
long  accustomed  to  recruit  his  herd  by  purchase,  careful  observation 
has  of  late  led  him  to  the  conclusion  that  the  opposite  method  is  the* 
preferable  one.  In  Herkimer  County,  New  York,  and  in  other  promi 
nent  dairy  districts  of  that  State,  the  method  of  home-rearing  of  milk 
stock  appears  to  be  gradually  gaining  favor  among  practical  men;  and 
the  Western  New  York  Dairymen's  Association,  at  their  meeting  at 
Buffalo,  in  May  of  the  current  year^  passed  a  unanimous  resolution  ap- 
proving this  policy.  The  cost  of  raising  a  "good  cow"  was  estimated  at 
about  $40 — considerably  less  than  the'  price  of  a  purchased  cow  of 
equal  value.  The  importance  of  males  of  pure  blood  was  earnestly^ 
msisted  upon.  In  a  recent  address  before  the  Ohio  Dairymen's  Ajsso-' 
elation,  Mr.  J.  H.  Elippart  deprecated  the  current  system  of  recruiting 
the  herd  by  porchase^adding  that  the  best  animals  could  not  be 
obtained  in  this  way.  Where  dairymen  chose  to  continue  this  coarse, 
he  advised  adherence  to  the  German  rule:  "Purchase  the  animal 
when  in  calf,  never  a  cow  with  a  ^calf,  nor  a  cow  in  milk,  since  a  cow 
driven  from  a  farm  where  her  calf  was  dropped  wiU  diminish  her  yield 
of  milk.'' 

George  Geddes,  of  New  York,  well  known  for  his  thorough  acquaint- 
ance with  the  best  English  and  American  agriculture,  after  enumerat- 
ing the  evils  attendant  on  the  practice  of  purchase,  expresses  his 
surprise  that  American  farmers  should  be  deterred  from  raising  their 
own  dairy  stock,  and  remarks  that  no  other  systiem  of  recruiting  the 
herd  gives  such  opportunity  for  increasing  the  value  of  the  cows  and 
the  fertility  of  the  farm;  and  that  this  is  the  current  practice  of  farmers 
in  all  the  midland  counties — "bringing  the  heifers  into  the  dairy  herd, 
and  fattening  off  the  cows  in  turn,  so  that  they  never  have  any  inferior 
old  cows  to  lUspose  of." 

PEOFITS  OF  SOILINa. 

Mr.  H.  Sedgwick,  of  Cornwall,  Connecticut,  stated  at  the  farmer^ 
meeting  at  Ix>well,  Massachusetts,  in  September,  that  farmers  in  his 
neighborhood  were  engaged  in  proaucingmilk  for  the  New  York  market 
Beferring  to  the  short  feed  of  the  fall  of  1871,  he  added  : 

Oar  farmers  aU  declare  they  wiU  never  f^  iMck  to  the  old  way  of  feeding  stock.  W« 
cut  np  our  straw  and  everything  available.  Manv  of  ns  have  adopted  the  pUD  oi 
steaming  the  food  for  our  cattle,  and  we  are  satisfied  from  the  experiments  we  have  maae 
that  we  save  a  third  of  onr  provender  by  steaming  it.  As  a  sample  of  what  this  manner 
of  feeding  stock  will  do,  I  wiU  relate  an  instance  of  a  yonng  man  who,  a  year  agd  this 
last  spri ng,  bought  a  farm  of  80  acresof  land  for  $11,000.  The  farm  then  kept  11  cows,  4 
or  5  yeaj-lin^,  and  a  horse  or  two.  The  young  man  took  hold  of  that  farm  and  imme- 
diately pat  in  14  acres  of  sowed  com.  He  increased  the  stock  to  25  cows,  and  kept 
them  on  12  acres,  feeding  them  the  sowed  com,  and  also  cutting  his  oats  green  for 
food.  His  receipts  the  first  year  were  over  $3,000.  This  year  he  has  summered  on  that 
same  farm  27  cows,  and  he  told  me  the  other  day  that  his  27  cows  would  average  him 
$100  each  firom  the  profit  on  milk. 

The  following  is  a  statement  made  by  Mr.  L,  B,  Arnold,  of  New  York: 
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• 
Wbcn  land  was  cheap,  grazing  only  was  fhonf^ht  of  for  the  summer  keep  of  all  kinds 
of  farm  stock.  But  as  land  has  grown  dear,  tanners  have  endeavored  to  feed  their 
gtock  from  fewer  acres,  and  have  resorted  to  soiling  in  the  dry  part  of  the  season.  In 
the  older  dairy  districts  soiling  has  heen  slowly  growing  in  fovor  with  dairymen,  nntil 
it  IB  DOW  considered  an  essential  part  of  their  snmmor  feed.  In  view  of  the  high  price 
of  laod  and  the  oncertainty  of  the  seasons  it  is  deemed  hoth  nnproiitable  and  unsafe 
to  rely  on  grazing  alone. 

A  report  by  Mr,  C.  L.  Slieldon7for  the  Sulphur  Spring  cheese  factory, 
Lowville,  New  York,  covering  the  season  of  1870,  illustrates  the  losses 
ensaing  from  the  imperfect  system  of  summer  feeding  hitherto  customary. 
The  season  commenced  May  3  and  closed  October  21,  and  the  number 
of  cows  was  720.  The  average  yield  per  cow  for  the  season  of  1870, 
which  was  cliaracterized  by  extreme  drought,  showed  a  decrease  of 
17  per  cent,  from  that  of  the  corresponding  term  of  1869.  May,  1870, 
showed  a  gain  of  5  per,  cent  over  May,  1869.  The  other  five  months 
eihihited,  respectively,  a  diminution  from  averages  of  corresponding 
months  of  1869,  the  percentage  of  loss  attaining  its  height  in  July,  and 
then  gradually  falling  through  the  rest  of  the  season.  Besults  of  manu- 
facture also  proved  an  inferiority  in  the  quality  of  the  milk. 

IlCPTTBii  WATEB. 

Complaints  of  neglect  to  provide  dairy  animals  with  pure  water  con- 
tioae  frequent  in  factory  reports,  and  some  experts  assert  that  to  the 
stagnant  and'  impure  water  which  farmers  often  virtually  compel  their 
cows  to  drink,  more  than  to  any  other  cause,  is  to  be  attributed  the 
djfficalty  in  turning  out  a  first  quality  of  cheese.  At  the  opening  of  the 
present  year,  in  an  address  before  the  American  Dairymen's  Association 
on  the  subject  of  tainted  milk,  floating  curds,  &c.,  Mr.  John  B.  Chappian, 
of  Madison  County,  New  York,  stated  that,  during  the  first  five  years 
of  the  cheese  factoiy  system,  cheese-makers  encountered  but  little  ot 
the  fetid  fermentation  which  has. been  found  to  so  large  an  extent 
among  foctories  during  the  last  three  years.  The  factories  of  the  former 
years  were  chiefly  in  regions  of  good  grasses  supplied  with  running 
streams  of  spring  water.  Now,  large  numbers  of  factories  are  established 
on  low,  wet,  swampy,  sour  lands,  and  on  lauds  where  the  cows  drink 
from  stagnant  ponds.  However  skillful  a  cheese  manufacturer  may  be 
lie  cannot  make  really  good  cheese  in  a  region  where  such  imx)eifect 
conditions  of  milk  production  exist.  , 

SKIMMBD-JMCCLK  CHEESE  IN  1870. 

Mr.  E.  S.  Munson,  superintendent  of  the  Franklin  Creamery,  Franklin, 
New  York,  in  his  report  for  the  season  of  1870,  commencing  May  15  and 
ending  October  15,  states  the  average  number  of  cows  at  880;  pounds 
of  milk  received,  2,310,569;  pounds  of  butter  made,  78,459;  pounds  of 
cheese,  124,966.  The  average  price  of  the  butter,  delivered  at  the  rail- 
road seven  miles  distant,  was  nearly  39  cents  per  pound,  and  the  average 
price  of  the  cheese  in  May,  August,  September,  and  October  was  Si 
cents  per  pound.  The  June  and  July  make,  of  poor  quality,  was  sold  on 
a  market  glutted  with  similar  material,  and  brought  2  to  5  cents  per 
ponnd,  one  ton  being  entirely  worthless.  Taking  the  season  as  a  whole, 
the  patrons  netted  $1.33  to  $1.35  on  each  100  pounds  of  milk.  Putting 
the  average  weight  per  quart,  wine  measure,  at  2^  pounds,  the  report 
shows  a  net  return  of  nearly  3  cents  for  each  quart  of  milk  supplied. 

NET  RECEIPTS  FOB  MILK. 

The  following  reports  for  1870  give  examples  of  net  prices  realized  by 
patrons  for  milk  delivered  by  them  at  factories  in  New  York — Weeks's 
inctory;  Verona,  employing  700  cows,  or  a«  average  of  600  cows  for  the 

Digitized  by  CjOOQ IC 


178  AOSXiCnLTUBAIi.SEPOST. 

mMoaj  commencing  April  11  and  closing  November  4 :  average  price  of 
100  poonds  of  cheese,  $14.28 ;  net  price  retomed  to  patrons  for  each  100 
pounds  of  milk,  $lJ24i.  Valley  &ctory,  Stookbridge,  emnloying  an  aver- 
age of  475  cows :  average  price  of  100  pounds  of  efaeese,  813.S7;  not  pro> 
ceeds  to  patrons  for  100  pounds  of  milk,  $1.20f .  Solphnr  Spring  factory, 
LowvUle:  average  gross  value  of  100  pounds  of  cjieese,  with  whey  buV 
tor  added,  $13.74;  average  net  value  of  100  pounds  of  milk,  $L1S^. 
Taking  2J  pounds  as  the  av^age  weight  of  one  quart  of  milk,  the  net 
proceeds  of  each  quart  of  milk  in  the  respective  cases  were  2^  cents,  2J 
cents,  and  2|  cents.  The  report  of  Asahel  Burnham's  factories  at  Sin- 
clairville  and  Arkwright,  Ohautauqua  Oonnty,  for  the  same  year,  states 
that  the  season  commenced  April  1  and  closed  November  19.  ISuwibe 
of  cows  employed,  1,734 ;  average  price  of  100  pounds  of  cheese,  |13^; 
net  proceeds  of  100  pounds  of  milk,  $1.13f ,  (or  2^  cents  per  quart)  The 
average  price  received  for  each  100  pounds  of  cheese  during  tlie  last 
seven  seasons  was  $14.52,  and  the  average  net  value  of  100  poonds  of 
milk  was  $1.33J,  (oir  neariy  3  cents  per  quart.)  The  report  of  We^'s 
factory  for  1871  states  the  average  pnce  of  100  pounds  of  cheese  at  •1193, 
and  the  net  return  to  patrons  on  100  pounds  of  milk  at  $1.01^.  The 
Sulphur  Spring  factory  reports,  for  1871,  the  average  gross  value  of  100 
pounds  of  cheese,  with  whey  butter  added,  $1L72|;  average  netvaloe 
of  100  pounds  of  milk,  $1*0^, 

BUTTEB-KAKma  IN  FAOXOBIES. 

'So  question  connected  with  the  dairy  is  more  vital  to  the  interests  of 
producers  smd  consumers  than  that  of  the  best  management  of  butter. 
The  'current  expressions  of  dairymen  in  dii&rent  portions  of  the  cooatiy, 
both  east  and  west,  show  a  thorougb  conviction  of  the  necessi^  aim 
practicability  of  a  general  application  of  the  factory  system  to  the  maan- 
iacture  of  butter. 

Mr*  O.  S.  Bliss,  secretary  of  the  Vermont  Dairymen's  Assoda&o, 
states  that  having  watched  with  much  interest  the  working  of  co-opera- 
tive butter  manudGacture.  he  has  found  it  successful  in  eveiy  isstsnoe 
within  his  knowledge.  As  to  the  necessities  of  water,  &c.,  a  good  spring 
or  well,  and  suitable  rooms  and  apparatus,  contribute  as  much  to  the 
highest  success  of  the  co-operative  system  as  to  that  of  farm  maQofac- 
ture,  and  no  more ;  but  particular  provision  must  be  made  against  injaiy 
firom  the  practices  of  careless  feeders,  such'as  are  to  be  found  in  eveiy 
commnnity  of  milk-growers.  As  to  i£B  disposal  of  the  skimmed  milk, 
Mr.  Bliss  holds  that  tibe  best  course  is  to  feed  it  out  to  pigs  and  calvefi, 
thus  turning  it  into  meat  and  mannre,  rather  than  to  work  it  up  into 
akim-cheese.  Mr.  I.  H.  Wanzer,  manager  of  a  butter  and  cheese  fisictoiy 
at  Elgin^  Illinois,  well  known  as  a  sUllfui  dairyman,  says  that  while 
western  cheese  has  attained  a  respectable  standing  in  the  general  mar- 
ket, western  butter,  the  weight  of  which  is  believ^  to  amount  to  fire 
times  that  of  cheese,  has  a  very  oneuviable  reputation.  There  is  greater 
need  of  reform  in  ibe  staple  of  butter  than  in  any  other  product  of  tbe 
Korthwest,  and  there  is  no  doubt  that  butter  factories,  properly  estab- 
lished, will  be  the  most  effective  means  of  this  refonn.  Th^re  is  no  dao- 
ger  of  overstocking  the  market  with  butter  of  a  superior  quality,  and  it 
snould  not  be  forgotten  that  the  manu&ctories  to  a  great  extent  absorb 
small  dairies  without  materially  increasing  production.  But  Mr.  Wan- 
zer concludes,  &om  careful  observation,  &at  fabctory  making  of  butter 
and  cheese  can  be  successfully  carried  on  only  where  an  abundant 
flow  of  running  water  Is  secured,  and  where  the  milk  is  supplied  by 
patrrfns  living  within  a  moderate  distance  from  the  establismnent;  it 
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bemg  specially  important  that  tbe  milk  when  received  should  be  sweet 
and  free  firom  injury  either  by  want  of  care  in  the  hands  of  the  farmer, 
or  by  conveyanoes  over  long  distanees  in  hot  weather. 

8£TTma  hujb:  foe  butteb. 

The  method  of  setting  milk  in  de^  vessels  is  claimed  to  give  not  only 
greater  conveni^ice  of  handling,  bat  alAo  a  better  condition  of  cream 
than  is  obtained  nnder  the  old  system  of  shallow  pans.  The  milk  is 
maintained  at  a  uniform  temperature  by  water  flowing  below  and  on  all 
odes  of  the  milk  vessels. 

Mr.  J.  W.  Irons,  manager  of  a  batter  and  cheese  factory  in  Tompkins 
Goanty,  Kew  York,  states  that  he  sets  his  milk  in  tin  pails,  eight  inohes 
in  diameter  and  twenty  inches  deep,  in  pools  flUed  by  a  steam-engine, 
which  also  gives  pow^  for  churning  and  other  purposes.  Milk  for  but 
ter  alone  remains  in  tbe  po6l  from  sixty  to  seventy-two  hours^  at  a  tem- 
perature of  €(P.  After  the  cream  is  taken  from  the  pails  it  is  kept  till 
1h^  next  day,  at  a  temperature  of  65^,  until  acidity  is  developed,  and  is 
then  pnt  into  old-fashioned  barrel  dash-chums,  having  a  capacity  of  one 
and  one-half  TMurel  each,  and  working  60  to  65  strokes  per  minute,  the 
draroing  lasting  about  one  hour.  Hdk  set  at  6iP  to  65^  gives  a  litUe 
more  cream,  bat  oaases  dejMreeiation  in  &e  quality  of  the  butter,  while 
a  temperature  of  7<K>  results  in.a  very  inferior  product. 

Mr.  Waaiser,  of  Elgin,  Illinois,  says :  ^<  The  setters  in  our  factory  are 
ox  inches  in  diameter  and  twentv  inches  deep,  so  that  very  little  of  the 
cream  is  exposed  to  the  action  of  air  and  Ugfar;  cream  firom  these  setters 
makes  mudii  better  butter  than  from  tiiat  set  in  the  ordinary  way." 
From  personal  observation  he  is  convinced  that  one  of  the  most  frequent 
CMues  of  poor  butter  is  ttie  improper  setting  of  cream,  especially  setting 
in  nxmis  and  cellars  badly  ventilated  and  exposed  to  impure  odors. 

J^MOUNT  OF  aOLK  TO  ONS  POUHD  OF  BUXTEK. 

In  fiictoiy  cheese-makine  it  is  found  that  9^  or  10  pounds  of  milk  are 
leqoired  for  one  pound  of  dieese  on  an  average  for  the  season.  The 
establishment  of  this  fact  faas^^settled  many  questions  of  dairy  economy. 
While  a  difference  exists  in  tSie  productive  capacity  of  individual  cows 
in  cheese-making,  a  mndi  greater  diva*sity  is  apparent  in  the  richness 
of  the  butyraceous  elements  of  their  milk :  and  therefore  a  greater  diffi- 
cnlty  m  fixing  an  average  yield  of  butter  from  a  given  quantity.  A  col- 
lection of  recent  facts  will  s^ve  to  illustrate  the  subject,  if  it  shall  not 
fix  an  average  ratio  of  butter  to  milk  for  the  aggregate  number  of 
American  cows. 

The  manager  of  a  creamery  in  Onondaga  County,  New  York,  receiv- 
ing  milk  from  900  cows,  tested  the  number  of  pounds  of  milk  required 
for  one  pound  of  butter  at  the  close  of  July,  1870.  The  delivery  of  milk 
on  the  evening  of  July  30  and  tbe  morning  of  July  31  amounted  to  6,729 
poonds,  and  this  was  set  for  about  thirty  hours,  in  deep  pails,  in  a  tank 
of  spriug-water,  maintained  at  a  uniform  temperature  of  53^,  after  which 
the  milk  was  removed  and  exposed  to  a  free  atmosphere  for  eighteen 
hoors.  Then,  the  milk  having  soured  and  tJiickened,  the  cream  was 
removed  and  kept  till  next  day,  when  it  was  churned,  producing  232 
pounds  of  butter,  each  pound  requiring  an  average  of  24.69  pounds  of 
milk.  He  states  that  at  that  season  of  the  year  a  yield  of  1  pound  of 
cheese  ftom  10  pounds  of  milk  Is  considered  very  satisfactory.  Cheese 
at  that  time  was  worth  14  cents  per  pound,  and  after  making  a  small 
extra  charge  against  the  butter,  for  excess  of  expense  in  making  and 
packing,  over  the  cost  atteiiding  cheese  manufacture,  he  estimated  that 
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it  must  bring  35  cents  per  pound  in  order  to  pay  an  eqoal  profit  mth 
the  cheese. 

Mr.  H.  Cooley  Greene,  superintendent  of  a  cheese  and  butter  factory 
at  Woodcock,  Crawford  County,  Pennsylvania,  made  butter  exclusively 
from  July  20  to  September  10,  1871,  using  the  milk  of  700  cows. 
The  milk  was  set  in  pails  immersed  in  water,  and  was  allowed 
to  sour  before  skimming,  great  care  being  taken  to  secure  the  best 
possible  yield.  The  average  product  was  1  pound  of  butter  from 
26  pounds  of  milk.  He  has  never  been  able  on  any  one  day  to  obtain 
more  than  1  pound  of  butter  from  23  pounds  of  milk.  He  has  several 
times  experimented  as  to  the  comparative  yield  oi  sweet  and  sour  cream, 
and  the  uniform  result  has  been  that  the  yield  of  butter  from  the  soar 
cream  has  been  one-fifth  greater  than  that  from  sweet  cream. 

Mr.  Oreene  also  presents  the  record  of  a  creamery  in  Tompkins 
County,  New  York,  which  reports  an  average  for  the  season  of  1869  of 
1  pound  of  butter  from  27  pounds  of  milk.  The  milk  was  sweet  when 
skimmed,  but  the  cream  was  soured  before  churning,  and  the  skimmed 
milk  was  converted  into  cheese. 

Ou  September  12, 1870,  the  Davis  cheese  factory  in  Herkimer  Conntj, 
New  York,  was  compelled,  by  an  accident  to  the  boiler,  to  manufiicture 
into  butter  one  day's  receipts  of  milk,  amounting  to  4,000  pounds.  The 
milk  was  set  twelve  hours,  and  from  the  cream  was  obtained  200  pounds 
of  choice  butter,  showing,  somewhat  to  the  manager's  surprise,  an  aver- 
age of  1  pouud  of  butter  ttom  20  pounds  of  milk,  which  would  be  equiv- 
alent to  about  nine  and  one-half  quarts. 

The  Elgin  butter  factory,  Elgin,  Illinois,  received  during  November, 
1870, 1,480  gallons  of  milk,  averaging,  dnriug  that  period,  1  poaud  of 
butter  (besides  2  pounds  of  skimm^  cheese)  from  12.07  quarts  of  milL 

The  following  particulars  are  from  reports  for  1871  of  butter  facto- 
ries in  Franklin  County,  New  York — ^Barley  Spring  factory,  Chateaugay : 
first  season  of  operation.  May  29  to  October  20 ;  number  of  cows  em- 
ployed, 135 ;  pounds  of  milk  used,  270,811 ;  average  amount  of  milk 
required  for  1  pound  of  butter,  122.55  pounds.  Berry  factory,  Malone: 
first  season  of  operation,  May  24  to  October  28 }  number  of  cows  em- 
ployed, 175 ;  pounds  of  milk  used,  425,988 ;  average  amount  of  milk  for 
1  pound  of  butter,  25.1  pounds }  average  price  of  butter  at  the  factory, 
31  cents.  The  report  states  that,  in  the  midst  of  the  heated  term,  the 
machinery  was  found  defective  in  respect  to  thorough  cooling  or  the 
milk,  and  that  this  imperfection  caused  the  average  of  milk  to  butter 
to  be  larger  than  it  would  otherwise  have  *been.  The  Gold  Spring  fa^ 
tory,  Malone,  using  441,267  pounds  of  milk  for  the  season,  averaged 
22.31  pounds  of  milk  for  1  pound  of  butter.  The  Eeeler  factory,  Malone, 
(opened  June  25,)  Horace  L.  Dickinson's  factory,  Moira,  and  the  Union 
factory,  Bangor,  report  their  respective  amounts  of  milk  for  the  season 
at  152,829  pounds,  348,263  pounds,  and  233,161  pounds,  and  averages 
of  milk  for  butter  at  23.72  pounds,  23.13  pounds,  and  24.5  pounds.  The 
statement  of  the  latter  factory  shows  that  it  did.  not  obtain  a  sufficient 
supply  of  water  during  the  hottest  part  of  the  season.  Consolidating 
these  six  statements  for  the  season  of  1871,  they  present  an  average  of 
23.48  pounds,  or  about  ten  and  three-fourths  quarts  of  milk  for  1  pound 
of  butter. 

A  large  number  of  reports  of  small  dairies,  or  of  single  animals,  have 
been  received,  widely  varying  in  quantity  of  milk  to  the  pound  of  bat- 
ter, in  some  cases  showing  milk  of  exceptional  richness :  but  the  resalts 
in  these  associated  enterprises  involving  a  large  numoer  of  cows  are 
better  guides  in  approximating  a  true  aveiage  of  the  cows  in  the  best 
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dairy  regions.  As  the  milk  of  the  cows  of  Kew  York  or  Ohio  is  not 
equal  in  batter  production  to  tiiat  of  selected  cows  in  these  factory 
enterprises,  the  average  amonnt  of  milk  required  to  make  a  pound  of 
bolter  might  be  placed  at  25  ponnds  for  the  States  in  which  dairying 
is  prominent.  An  average  for  all  parts  of  the  country,  from  the  actual 
results  of  present  processes  of  butter-making,  would  probably  be  as 
high  as  30  pounds. 

SYSTEMS  OF  MILK  8T7PPLY. 

The  milk  consumption  of  our  larger  cities  is  rapidly  increasing,  and 
is  extending  its  demands  to  the  utmost  practicable  limits  along  the  lines 
of  railroads.  It  is  but  a  few  months  since  propositions  for  mUk  supply 
were  made  by  New  York  contractors  to  farmers  dit^tant  two  hundred 
and  twenty-five  miles  from  that  city.  The  single  fact  that  a  difierence 
of  one-half  cent  per  quart  often  represents  to  the  milk  producer  a  differ- 
enoo  of  hundreds  of  dollars  of  yearly  income,  is  significant  of  the  im- 
portance of  placing  the  producer  of  milk  in  direct  communication  with 
the  consumer. 

At  the  fourth  annual  meeting  of  the  Massachusetts  and  New  Hamp- 
shire Milk  Producers'.  Association,  in  December,  1871,  a  commit- 
tee, appointed  at  the  previous  annual  meeting  to  collect  informa- 
tioD  concerning  the  management  of  the  milk  trade,  reported  that  in 
Febroary  they  addressed  letters  to  five  principal  raibnoad  corporations, 
making  inquiry  as  to  the  names  of  milk  contractors  on  their  respective 
roads,  amounts  of  milk  conveyed,  and  rates  of  freight  or  car-rent  Two 
of  the  corporations,  the  Fitchburgh  and  the  Boston  and  Maine,  gave 
satisfactory  replies  ^  two  returned  no  answer  and  the  other  declined  to 
give  the  information,  for  t^e  reason  that  to  do  this  would  be  contrary 
to  the  expressed  wish  of  the  contractors  with  which  it  had  engagements. 
The  reply  received  firom  the  Boston  and  Fitchburgh  road  covered  the 
yoar  ending  April  1, 1870,  and  stated  the  amount  of  milk  carried  on 
the  road  during  that  period  at  860,881  cans  of  8^  quarts  each,  worth  at 
the  country  depots,  33^  cents  per  can  on  an  average,  making  a  total  of 
8286,960.33 ;  the  cost  of  freight  varying  from  1  cent  to  3J  cents  per  can. 
This  is  equivalent  to  7,317,488^  quarts  of  milk,  averaging  a  value  of 
aboat  4  cents  per  qtiart  at  depots  of  shipment,  the  expense  of  freight 
per  quart  ranging  from  less  than  one-eighth  of  a  cent  to  a  little  more 
than  one-third  of  a  cent.  The  committee  estimate  that,  on  this  road. 
siuce  April,  1870,  the  milk  business  has  increased  10  per  cent.,  and 
state  that  the  milk  is  sold  at  the  car  in  Boston  at  40  cents  per  can  in 
sammer  and  at  50  cents'  in  winter;  that  it  is  resold,  in  whole  cans,  at 
an  advance  of  14  cents  per  can ;  and  that  the  usual  retail  price  per 
qnart  has  been  8  cents  in  summer  and  9  cents  in  winter,  more  than 
doable  its  value  in  first  hands.  It  is  found  that  the  net  gain  of  one 
contractor,  after  paying  expenses  of  collecting  the  milk  and  freight  to 
Boston,  amounted  to  |l4,782.60  per  year,  or  $40.50  per  day.  This  is 
the  result  of  only  one  profit  out  of  three  made  on  the  milk,  in  its  pas- 
sage from  producer  to  consumer :  yet  all  grades  of  dealers  engaged  in 
the  trade  aver  that  their  rates  or  compensation  are  not  more  than  fair. 
On  many  other  milk  routes  the  farmer's  proportion  of  the  retail  price 
is  very  small,. and  payment  is  often  delayed  many  weeks.  Without 
(Uscossing  the  reasonableness  of  the  percentages  obtained  by  the  several 
^dcs  of  middlemen,  the  committee  conclude  that  the  present  system  of 
milk-marketing  in  that  region  is  not  an  economici^l  one ;  they  suggest  that 
producers  combine  and  employ  a  salaried  agent  to  conduct  the  business, 
and  that  mUk  depots  or  stores  be  established  in  the  city,  where  the 
milk  would'  be  immediately  delivered  and  inspected,  the  impure*  or 
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adulterated  being  condemned  at  onoBy  and  any  Burplns,  in  danger  of 
becoming  sour,  being  disposed  of  as  rapidly  as  possible.  Thisplan ^nll 
remove  the  constant  complaints  now  arising  fiH>m  retnm  of  milk  on  the 
hands  of  prodacers,  on  account  of  alleged  c»riginal  bad  quality  or  other 
reasons  given  by  contractors.  The  committee  do  not  recommend  an 
immediate  radical  change  of  system,  but  make  these  suggestions  as 
preliminary  to  a  judicious  reform,  and  advise  that  the  State  railroad 
commissioners  be  requested  to  procure  ftom  the  managers  of  the  several 
railroads  terminating  at  Boston  information  as  to  all  contracts  for  milk 
transportation  over  their  roads  during  1871,  showing  amounts  carried, 
and  flrom  what  stations,  with  names  of  contractors  and  rates  of  freight 

The  agitation  of  the  milk  supply  question  in  Massachusetts  has  finally 
resulted  in  the  establishment  of  the  Milk  Consumers^  Protective  Asso- 
ciation of  Boston,  which  went  into  operatioiL  April  1, 1872,  supported 
by  two  thousand  subscribers.  Six  routes  were  at  once  started  m  the 
central  wards  of  the  city,  taking  about  300  cans  of  milk  daily;  and  it 
was  expected  by  the  managers  that  routes  would  be  opened  throughoat 
the  whole  city  by  the  1st  of  May.  The  milk  was'  sold  by  tickets,  thirteen 
of  which  were  delivered  for  $1,  making  the  price  per  quart  nearly  8  cents. 
Under  this  arrangement  the  chief  advant^e  realized  by  the  consumer 
will  be  in  the  purity  of  the  article  obtained,  an  advantage  not  to  be 
lightly  estimated,  in  view  of  the  exhibits  of  adulteration  presented  in 
recent  reports  of  milk  inspection. 

A  statement  showing  the  manner  in  which  'Sew  York  milk  fftrmera 
control  the  sales  of  milk  by  association  in  ^^  creameries"  occurs  in  a  val- 
uable paper  on  American  Butter  Factories,  contributed  by  Mr.  X  A 
Willard  to  the  Report  of  the  Boyal  Agricultural  Society  of  England  &r 
1871.  Mr.  Willard  states  that  these  creameries  were  first  instituted  by 
milk  dairymen,  as  a  special  experiment  on  the  associated  system,  and 
for  the  purpose  of  regular  daily  marketing  of  cream,  &c.,  the  feature  of 
bntter>making  being  subsequently  introduced.  At  these  creameries  the 
members  of  the  association  deliver  milk  night  and  morning  to  tiie  nuin* 
ager  of  the  establishment,  who  negotiates  sales,  his  books  being  at  all 
times  open  for  examination.  Milk  is  forwarded  to  the  city  by  a  daily 
afternoon  train.  Some  of  thQ  milk  is  thirty-six  hours  old  on  its  arrival 
at  the  city^  and  therefore,  in  order  that  it  may  reach  the  consumers  in 
good  condition,  it  is  absolutely  necessary  that  it  be  skUlftQIy  cooled 
within  an  hour  after  milking.  The  chief  oharacteristio  of  this  cooling 
process  is  that,  after  milking  and  straining,  the  milk  is  put  in  tin  pafls 
eight  inches  in  diameter,  and  seventeen  to  twenty  inches  deep,  set  in 
cold,  flowing  spring-water,  the  surfiEMse  of  which  is  kept  on  a  level  with 
that  of  the  milk.  It  has  been  found  that  milk  retains  its  sweetness 
longer  when  set  in  these  small  pails  than  when  cooled  in  large  cans,  as 
was  formerly  done.  Mr.  Willard  also  gives  representations  of  styles  of 
milk  coolers  used  by  farmers,  in  which  milk  is  cooled  at  the  farm  as  soon 
as  drawn  from  the  cow.  For  conveyance  in  the  train^  the  milk  is  put 
in  carrying-cans  holding  40  to  60  i^ons,  which  are  completely  filled, 
no  space  being  left  between  the  cover  and  the  milk.  The  cream  skimmed 
from  a  portion  of  the  milk  is  put  up  in  cans,  which  are  ice-packed  for 
shipment  in  tubs  tapering  toward  the  bottom  and  carefullv  covered. 
The  milk  and  cream  are  sold  to  city  dealers,  who  contract  for  certain 
quantities  for  the  season.  Payments  are  made  weekly  or  monthI;^«  at 
the  creamery  or  the  nearest  railroad  station,  and  the  receipts  are  divided 
among  the  patrons. 

OOKPHNSED  WXX» 

The  manufiacture  of  condeoaed  milk  eontiimes  to  bo  discassed  I7 
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Msymea^  with  a  view  to  ftitiire  co-operative  effort  in  that  direction. 
The  trade  in  this  article  has  been  mnch  increased  within  the  last  two 
years,  and  has  assmned  con^dd^mble  conseqnenoe,  especially  in  the  milk 
sapply  of  New  York  City. 

Ilie  following  summary  is  &om  an  account  given  by  Mr.  Willard  of  his 
visit  to  the  milk-condensing  works  of  Mr.  Gail  Borden,  at  Brewster's^ 
New  York,  in  December,  1871.  The  milk,  when  received  at  the  factory, 
is  tmned  into  vats,  whence  it  is  conducted  through  a  hose  into  copper 
cans  holding  40  quarts  each,  and  set  in  circular  bath  tubs  furnished 
with  a  coD  of  steam  pipe  at  the  bottom,  by  which  it  is  heated  to  between 
1W>  and  1750.  It  ig  then  raised  to  the  boiMng  point  in  adjacent  heat- 
mg  wells,  having  a  jacketed  bottom  for  steam.  Thence  it.  is  drawn  to  a 
vaeoam  pan  she  feet  deep,  provided  with  two  coils  of  pipe,  with  an 
ftTerage  steam  pressure  of  55  or  60  pounds  per  square  inch.  The  milk 
is  here  subjected  to  a  heat  of  135^  or  145^,  and  is  condensed  by  evapo* 
ra^on  at  the  rate  of  2,000  quarts  per  hour.  l%e  process  is  then  con- 
eluded  by  super-heating  to  a  temperature  of  19(P  to  200^,  by  which  tho 
milk  is  finally  reduced  to  about  one-quarter  of  its  original  vidume. 
When  ^pfeservedcondensedmilk"  is  made,  six  and  three-quarters  ounces 
of  sagar  are  taken  for  each  three  poinds  of  raw  milk,  and  this  sugar  is 
turned  into  a  movaUe  well,  where  it  is  dissolved  by  turning  on  a  small 
quaotityof  hot  milk.  Thissolutionisthen  drawn  into  the  pan  and  mingled 
with  the  mass  of  milk  which  has  meantime  been  partially  condensed. 
The  factory  sends  about  fifty  40-quart  cans  of  plain  condensed  milk  to 
New  York  City  daily,  where  it  sells  at  40  to  60  cents  per  quart.  Ikb*. 
Willard  was  informed  that  the  production  of  a  good  article  of  condensed 
milk  was  found  to  depend  not  so  much  on  the  best  formula  of  manu- 
&etare  as  on  the  thcnrough  poaiiy  and  good  condition  &t  the  mUk  when 
leceived  at  the  factory,  and  upon  the  subsequent  cleanliness  of  handling. 
In  Older  to  secure  the  best  conditions,  a  stnet  supervision  is  maintained 
over  the  dairies  connected  with  the  factoiy,  and  each  lot  of  milk  is  tested 
as  to  eream,  sweetness,  and  keeping  quckhty.  The  cost  of  erecting  an<|^ 
operating  a  condensed  milk  &etory,  capable  of  converting  5,000  gallons 
of  crude  milk  daily,  has  been  estimated  at  $12,450,  of  which  $2,500  will 
cover  the  cost  of  a  building,  and  $9,950  that  of  the  apparatus  in  working 
Older.  The  daily  running  exi)en8es,  including  the  wages  of  a  superin- 
tCDdent,  two  laborers,  and  one  engineer,  fue^  wear,  taxes,  insurance, 
tnto^est,  &c.,  are  placed  at  $24.50.  An  additional  allowanoe  of  4  per 
cent  on  the  first  cost  of  the  milk  is  made  in  order  to  cover  waste  hi 
working.  This  allowance  on  daily  receipts  of  5,000  gallons,  at  a  first 
cost  <rf  12 J  cents  per  gallon,  amounts  to  260  gallons,  worth  $25,  swelling 
the  daily  expense  to  $49.50.  The  total  expense  of  manufacture  averages 
a  little  more  than  1  cent  on  each  quart  of  condensed  milk. 

A  recent  paper  by  Dr.  0.  F.  Ohandl^,  of  New  York,  states  that  aQ 
the  hospitals  and  charitable  institutions  of  that  city  under  the  control 
of  the  Commissioners  of  PubHc  Ohenties  and  Gorrections  are  supplied 
daily  with  condensed  milk  by  the  American  Ck>ndensed  Milk  Company, 
Pordy's  Station,  New  York.  The  agreement  made  with  the  company 
stipulated  for  the  condensation  of  430  quarts  of  good  country  milk  to  • 
100  quarts  of  the  manufactured  article.  The  commissioners  having 
ordered  an  investigation  to  test  the  quality  of  the  condensed  milk,  Dr. 
Chandler  made  a  careful  ecnmination,  aai  found  satis&ctory  proof  that 
each  100  quarts  of  the  artide  furnished  represented  about  450  quarts  of 
good  eountry  milk,  which  was  the  proportion  actually  reported  by  the 
company  to  the  board.  This  cominmy  supplies  condensed  milk  in  quan- 
titiea  of  26  to  100  quarts  daily  at  30  cents  per  quart  in  summer  and  35 

Digitized  by  CjOOQ IC 


184  AQBIGULTUBAL  fiEPOBT. 

cents  in  winter,  and  in  quantities  of  300  quarts  or  more  daily,  at  25 
cents  per  quart  in  summer  and  28  cents  in  winter. 

Taking  Dr.  Chandler's  report  in  connection  with  the  estimate  of  ex- 
pense of  manufacture  presented  by  Mr.  Willard,  it  would  appear  that 
the  crude  milk  finally  returns  an  average  value  of  a  little  more  than  6 
cents  per  quart  over  the  cost  of  conversion.  Mr.  Willard,  however, 
places  the  value  at  a  considerably  higher  figure. 

MILK  SUPPLY  OP  SOTJTHEBN  CITEES. 

During  the  spring  and  summer  a  circular  letter  was  addressed  to 
residents  of  various  Southern  dties  asking  information  upon  the  follow- 
ing points:  1.  Is  the  milk  supply  of  your  city  of  good  quality,  and  in 
quantity  equal  to  the  demand!  2.  Retail  prices  per  quart,  summer  and 
winter!  3.  Is  the  supply  chiefly  famished  by  individuals  who  keep  a 
few  cows  each,  or  is  it  to  a  considerable  extent  from  large  dairies! 

4.  What  rations,  in  kind  and  amount,  are  provided  for  the  animals! 

5.  Average  time  per  cow  in  milk,  and  average  yield  for  the  season. 
G.  Current  prices  of  milch  cows  of  fair  quality  f  7.  What  efforts  are 
being  made  for  the  improvement  of  dairy  stock  in  your  neighborhood! 

Replies  were  received  from  Lynchburgh,  Virginia :  Raleigh  and  Wil- 
mington, North  Carolina;  Charleston,  South  Carolina;  Augusta  and 
Macon,  Georgia;  Mobile,  Alabama;  New  Orleans,  Louisiana;  Vicks- 
burgh,  Mississippi;  Little  Rock,  Arkansas;  and  Lexington,  Kentucky, 
from  which  we  condense  as  follows: 

1.  At  Lynchburg,  Raleigh,  Charleston,  Augusta,  and  Macon  the 
supply  is  of  good  quality,  and  equal  to  the  demands  At  Wilming- 
ton, Little  Rock,  Vicksburgh,  and  Lexington  the  supply  is  insufficient,  bat 
the  quality  good.  At  Mobile  the  supply  exceeds  the  demand,  and  the 
milk  varies  in  quality  according  to  the  wishes  of  customers,  some  of 
whom  demand  a  cheap  article,  even  though  diluted.  At  New  Orleans 
the  supply  of  pure  milk  is  insufficient,  and,  taken  as  a  whole,  is  of  in- 
ferior quality.  An  examination  instituted  by  the  city  chemist,  a  short 
time  ago,  proved  the  majority  of  the  samples  to  be  adulterated  with  25 
to  75  per  cent,  of  water.    A  few  were  found  pure. 

2.  Retail  prices,  per  quart,  as  follows:  Lexingt6n,  5  cents  in  summer, 
H  in  winter ;  Lynchburgh,  8  cents  in  summer,  10  in  winter — to  large 
consumers,  hotels,  &c,  7^  cents  throughout  the  year ;  Raleigh,  10  cents 
in  summer,  12  to  15  in  winter;  Augusta,  12J  cents;  Macon  12}  cents 
in  summer,  15  in  winter;  Charleston  and  New  Orleans,  15  cents;  Little 
Rock,  10  to  15  cents  in  summer,  20  to  25  in  winter;  Wilmington  and 
Vicksburgh,  20  cents ;  Mobile,  20  cents  for  pure  milk,  10  to  15  for  di- 
luted. 

3.  To  this  question  the  general  answer  is,  that  the  supply  is  chiefly 
furnished  by  individuals  keeping  a  few  cows  each.  In  Raleigh  the  citi- 
zens, for  the  most  part,  keep  cows  for  their  own  use.  At  Augusta 
there  are  half  a  dozen  milk  dairies  of  6  to  12  cows  each,  one  of  the 
smaller  ones  being  carried  on  by  an  enterprising  freedman.  In  Mobile 
there  are  about  1,000  cows  kept  by  families  for  their  own  use,  who  in 
many  cases  supply  their  neighbors.  There  are  also  about  twenty  dairies. 
In  New  Orleans  there  are  a  few  dairies  of  50  to  SOupows  each.  In  Lex- 
ington the  supply  is  chiefly  furnished  by  persons  who  keep  5  to  20  cows 
each.  Only  one  or  two  farmers  make  the  production  of  milk  a 
specialty. 

4.  The  answers  to  question  4  indicate  a  prevalent  <' slackness''  and 
great  want  of  economy  in  the  management  of  dairy  animals.  Cows 
pick  up  a  very  large  share  of  their  subsistence  on  commons,  vacant  lots, 
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aud  road  margins  in  or  near  the  city,  receiving  snch  occasional  feeds  of 
wheat  bran,  peas,  hay,  &c.,  as  their  owners  find  it  convenient  to  famish. 
This  appears  to  be  the  mling  course,  with  exceptions  of  lair  manage- 
meBt,  proper  shelter,  and  generous  feeding.  The  report  from  Lynch- 
bnrghsays: 

We  giro  onr  mi]ch  cowr,  daily,  ooe-third  of  a  bushel  of  mangoldB,  thoronghly  boiled* 
and  14  to  20  ponods  of  com  fodder,  finely  out,  scalded  with  the  water  from  the  boiled 
roots  and  sprinkled  with  ship  staff  and  com  meal.  Cora  and  Boi]f;hum  are  the  princi- 
pal fonge  crops  grown  for  dairy  animals.  The  mangold  crop  yields  ns  1,200  to  1,600 
biuhelB  per  acre. 

This  is  a  sufBcient  indication  that  the  land  is  capable  of  yielding  a  lib- 
eral and  economical  food  supply.  But  the  general  style  of  management 
of  dairy  animals  is  shown  by  these  farther  remarks : 

Thesopply  is  chiefly  from  town  cows.  In  the  summer  these  are  driven  half  a  mile 
or  more  from  the  city  to  break  fences  and  devour  crops ;  and  in  winter  they  are  allowed 
to  nmat  large  in  the  streets  and  forage  from  wagons  vending  hay,  oats,  &c. 

The  Baleigh  correspondent  replies  that — 

Tliere  is  no  attention  paid  to  the  provision  of  food  and  shelter.  There  is  very  little 
cnltiYation  of  f^rass ;  cattle  run  in  the  road  or  browse  in  the  woods.  Almost  nni  versally, 
calves  sack  the  cows  nntU  nine  months  or  a  year  old ;  and  there  is  no  regularity  ob- 
fierred  in  mOking,  cows  comlns  np  or  not.  as  they  please.  It  is  customary  to  milk 
staodiog,  with  the  right  hand,  the  left  hana  holding  a  small  vessel  to  receive  the  scanty 
returns.  It  would  be  cheaper  for  citizens  to  buy  their  milk  than  to  continue  in  the 
present  style. 

Id  New  Orleans  the  demands  of  a  large  city  bring  about  tolerably 
systematic  feeding.  Besides  hay  there  is  given,  twice  or  thrice  a  da^, 
a  mixture  of  distillery  slops,  with  cotton-seed  oil-cake,  wheat  bran,  ship 
stuff,  aDd  occasionally  com  and  oats.  In  good  weather  the  cows  gener- 
ally run  on  the  commons.  It  has  already  been  shown  that  New  Or- 
leajis  milk  traders  are  not  behind  their  brethren  in  certain  northern 
cities  in  practices  of  dilution. 

At  Lexington,  a  rich  grass  region  furnishes  in  abundance,  and  with 
little  care,  the  natural  food  of  the  animaL    The  reporter  says : 

BIqo  grass  nine  months  in  the  year,  and  sometimes  through  the  winter ;  in  winter  months 
bnm,  hay,  corn-fodder,  d&c.  The  price  of  milk  is  low,  and  there  appears  to  be  not  suf- 
ficient inducement  for  a  large  supply. 

5.  Lynch  burgh :  Average  time  of  cows  in  milk,  four  to  five  months^  at 
the  close  of  which  period  (or  when  the  yield  falls  to  less  than  tour 
quarts  daily)  they  are  fed  from  four  to  six  weeks  and  then  turned  to  the 
batcher.  Raleigh:  Average  yield  of  the  season  not  more  than  six 
quarts  per  day.  Charleston :  Many  cows  are  kept  farrow  and  milked 
continuously  for  two  or  three  years.  Augusta :  Average  time,  eight 
months;  yield,  five  to  six  quarts.  New  Orleans:  Average  time,  eight 
months;  yield,  eight  quarts.  Little  Bock:  Average  time,  five  months; 
yield,  not  quite  four  quarts.  Lexington:  Average  time,  nine  to  ten 
months;  yield,  ten  quarts.  Many  of  the  best  milkers  are  grade  short- 
horns aud  Aldemeys. 

6.  Qurrent  prices  of  milch  cows  of  fair  quality.  Lynchburgh:  $40; 
Haleigh:  $20  to  $100;  a  cow  giving  four  quarts  of  milk  daily  will  bring  * 
t^ ;  eight  qqarts,  $50.  Wilmington :  $30  to  $40 ;  extra  cows  sometimes 
bring  $(iO  to  $75.  Charleston:  Cows  of  fair  quality,  $75  to  $100;  but 
the  larger  number  kept  are  much  below  fair,  and  sell  at  about  $50. 
Augusta:  $50.  Macon,  $40  to  $60;  for  superior  milkers,  $70  to  $100. ' 
Mobile:  Common  cows,  $30  to  $50;  fine  milkers,  of  improved  stock. 
$100  to  $150.  Vicksburgh:  Most  of  the  cows  kept  will  sell  at  $30;  good 
milkers  at  $50  to  $60.  New  Orleans:  For  fair  animals,  $80  to  $125. 
Little  Rock :  $40  to  $45.    Lexington :  $60 ;  really  good  cows,  $80  to  $  100. 

7.  Lynchburgh :  Some  c^orts  have  been  made  to  improve  dairy  stock, 
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bnt  cows  are  generally  kept  with  an  ultimate  view  to  beef.  The  tenor 
of  the  reports  from  Baleigh^  Wilmington,  Angnsta,  Yicksbtirgii,  and 
Little  Bock  indicates  no  efforts  in  this  direction^  Charleston,  Maoon^ 
and  Mobile:  Oenerally  speaking,  very  little  effort;  at  Charleston,  most 
of  those  famishing  milk  are  too  poor  to  buy  high-priced  stock;  at 
Mobile  snch  attempts  as  have  been  made  \¥ere  chiefly  spasmodic,  dying 
ont  after  a  year  or  two.  New  Orleans:  There  have  been  some  importa- 
tions of  animals  of  approved  breeds  from  Kentucky,  Missouri,  and  Illi- 
nois, but  very  little  is  done  in  breeding.  Lexington:  Special  attention 
is  being  paid  to  dairy  stock  by  crossing  short-horns  and  Alderneys  on 
common  blood. 

Lexington  is  in  a  fine  natural  grazing  reglpn,  where  the  improven^nt 
of  beef  and  dairy  stock  has  long  been  a  leading  and  remunerative  busi- 
ness. The  milk  market  of  a  I^ge  city  like  New  Orleans  is  pretty  sore 
to  enforce  some  thooghtfulness  for  the  animals  engaged  in  its  sopply, 
and  some  attempts  to  improve  the  character  of  the  stock.  After  making 
aU  proper  exceptions,  the  general  exhibit  of  these  reports  is  tliat  of 
almost  total  want  of  interest  in  the  iminrovement  of  dairy  stock  and  neg- 
lect of  aU  proper  provision  for  the  stock  actually  employed — costly  in- 
difference to  correct  methods  of  supplying  a  most  healthful  and  im- 
portant staple  of  human  food.  The  report  of  Mr.  W.  H.  Homer,  of 
Mobile,  who  has  been  engaged  in  the  milk  business  for  twenty  years, 
indicates  a  qrstem  which  may  be  practiced  even  in  regions  unfavorable 
to  the  economical  feeding  of  dairy  animals.  He  states  that  his  stock  is 
from  imported  Ayrshires  crossed  on  the  best  native  cows.  Twioe  a  day, 
at  times  of  milking,  namely,  2  a.  m.  and  noon,  he  gives  each  animal  one 
half-bnshel  of  a  mixtnre  composed  of  wheat  bran  and  cotton-seed  meal, 
(two  parts  of  the  farmer  to  one  of  the  latter,)  with  hay,  millet,  tomips, 
and  cabbage,  cut  fine,  the  four  articles  last  named  being  grown  in  lai^ 
quantities  on  his  own  farm.  The  rations  are  not  cooked,  but  are  thor- 
oughly moistened,  or  <^  soaked,''  long  experience  having  demonstarated 
that  this  method  insures  a  larger  quantity  and  better  quality  of  milk. 
His  cows  seldom  xemain  dry  more  than  eight  weeks.  Last  year  bbv&l 
of  them  milked  up  to  time  of  calving.  The  average  daily  yield,  per  cow, 
for  the  whole  year,  is  about  10  quarts.  Mr.  Homer  obtains  20  cents  per 
quart  for  the  milk,  which  he  claims  to  be  as  low  as  pure  milk  can  be 
afforded  at  setail  in  Mobile,  the  price  of  feed  there  being  *<  higher  than 
in  any  other  city."  He  attributes  his  suceess  not  only  to  good  stock 
and  good  feeding,  but  also  toskillfiQ  milking — a  statement  which  gains 
additional  force  by  contrast  with  the  preceding  reports  of  general 
practice. 

The  profits  of  a  weU-managed  dairy  are  illustrated  in  the  ex]>erie(nc6 
of  Mr.  J.  M.  0.  Eeid,  near  Atlants^  Georgia.  His  herd  in  1871  inclnded 
45  cows,  the  number  in  milk  ranging  from  20  to  30,  mostly  of  commop 
stock,  though  a  few  possessed  an  infusion  of  improved  blood.  Hie 
prices  obtained  for  dairy  products  throughout  the  year  were,  for  nxDk, 
12^  cents  per  quart ;  butter,  50  cents  per  pound ;  buttermilk,  7^  eents 
per  quart.  He  feeds  grouna  cotton-seed  and  bran,  mixed  in  the  propor- 
tion of  one  part  of  the  former  to  two  of  the  latter,  and  finds  gronnd  peas 
.  especially  valuable  when  obtainable.  One  of  his  cow&  a  grade  Ayrshire^ 
was  bought  by  him  in  1860,  and  during  the  period  nrom  April  1,  1861^ 
to  June  17,  1871,  for  which  time  she  averaged  8  quarts  per  day,  the 
sales  of  her  milk  and  butter  amounted  to  $4,712.40.  At  the  latter  date 
she  was  about  fourteen  years  old,  and  was  giving  sixteen  quarts  daily. 
The  record  kept  shows  that  the  milk  brought  20  cents  a  quart  until  1867^ 
from  that  time  to  1869 15  cents,  and  since  the  latter  year  12^  cents. 
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Mr.  Eeid  mstintains  a  clover-field  of  25  acres,  of  the  thin^  broken  land 
common  near  Atlanta,  hi9  estimated  average  crop  being  over  one  ton 
per  acre. 

This  illustration  of  the  possibilities  of  Soathem  milk  production  is 
supplemented  by  the  declaration  of  the  editor  of  The  Southern  Farm 
and  Home  that  multitndes  of  esiamples  in  Northern  and  Middle  Georgia 
have  demonstrated  that  dover  can  be  grown  there  with  large  profit, 
and  that  lucerne,  grasses  <rf  various  kinds,  beets,  turnips,  &e.,  in  fine 
eveiything  necessary  for  dairy  feeding,  can  be  produced  with  certainty 
and  with  remunerative  results. 


THE  WOOLS  OF  THE  UNITED  STATES. 

Few  of  our  growers  of  wool  are  thoroughly  informed  as  to  the  specific 
uses  of  the  variotis  wools  of  different  breeds  and  their  various  ^ades. 
It  is  the  purpose  of  this  investigation  to  describe  the  wools  of  the  United 
States  fitnn  the  stand-point  of  the  manufacturer  rather  than  from  that 
of  the  grower.  A  precise  Imowledge  of  the  peculiar  requirements  of 
each  branch  of  the  woolen  manufacture  for  the  kinds  of  wool  needed  for 
any  particular  fkhric,  is  not  only  aa  interesting  department  of  technical 
knowledge,  but  one  inuring  directly  to  the  pecuniary  advantage  of  the 
Tod-produoer.  It  is  also  important  to  manufacturers  that  such  knowl- 
edge should  be  possessed  by  those  upon  whom  they  are  dependent  for 
vool  supplies.  It  is  to  this  fauA:  of  intimate  acquaintance  with  the  pecu- 
liar wants  of  the  various  branches  of  the  manufacture,  rather  than  to 
climatic  or  otlier  impossibilities,  that  the  wants  of  the  mill-owners  are 
not  JDors  comidetely  met. 

nSPEKDBNOS  OP  MANTJPAOTtTEB  TJPOX  IKTlfflBSSTIO  WOOL. 

mne  out  <rf  ten  of  the  wool  manufacturers  of  the  United  States,  if 
asked  the  question,  ^*  What  is  the  most  pressing  necessity  of  your  man- 
nfaetoref*  would  answer, '^  We  want  more  domestic  wool."  T^eeu- 
Ughtened  governments  <^  all  manufacturing  nations  have  seen  that  the 
^pply  of  domestic  wool  is  the  first  and  chief  dependence  of  their  manu- 
facture. Seeing  this,  scarcely  a  hundred  years  ago  the  ruling  sover- 
Qgns  of  Western  Europe,  by  introducing  merino  sheep  into  their  respect- 
ive countries,  did  more  to  immortalize  themselves  than  by  any  feats 
of  arms.  The  King  of  Saxony  introduced  merinos  from  Spain  into  his 
kingdom  in  1776,  and  Fredmek  the  Second^  about  the  same  time,  intro- 
dnced  them  into  Prussia.  Merinos  were  domesticated  in  Hungary  by 
tbe  great  Maria  Theresa,  and  in  France  by  Louis  XYI^  in  1780^  and  with 
vhat  resultsY  The  influence  of  the  SoKony  breed  is  seen  in  all  fine 
German  broadcloths.  In  Prussia  18  per  cent,  of  her  exports  are  merino 
woolen  goods.  Hungary  foomishes  the  supply  of  the  raw  material  for 
the  onequaled  fabrics  of  Austria.  The  soft  and  fine  merino  dress-goods 
of  France  are  in  use  all  over  the  civilized  world. 

In  the  United  States  domestic  wool  is  the  very  foundation  of  the  wool 
manofiacture.  Very  careful  statistics,  collected  in  1864,  show  that,  of 
^  the  scoured  wool  used  in  the  woolen  mills  of  the  tTnited  States,  over 
TO  per  cent  was  of  home  growth.  Of  4,073  sets,  2,171  were  employed 
wholly  niK>n  American  wooL  Of  931  mills,  767  used  domestic  wool  prin- 
cipally, while  only  46  mills  in  the  whole  country  used  foreign  wool  alone. 
So  forsign  wool  was  used  in  the  Western  States.   ^  the  number  of  mills 
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at  the  West  has  greatly  increased,  while  the  use  of  foreign  wool  in 
them  is  still  unknown,  the  proportion  of  domestic  over  foreign  wool 
used  in  all  oar  mills  has,  without  questioUf  greatly  increased.  The  new 
mills  which  have  sprang  up  at  the  West  and  in  the  interior  will  obviously 
use  domestic  fleece,  on  account  of  the  saving  of  transportation,  the  fisir 
cility  of  selection  and  purchasing,  and  the  opportunities  for  effecting 
saving  to  both  mannf^turer  and  wool-grower,  in  the  exchange  of  cloth 
for  wool.  But  there  are  general  reasons  which  lead  all  manafactnrers 
who  can  use  American  wools  to  prefer  them.  Our  machinery  is 
adapted  to  the  wprking  of  our  own  wools,  and  our  best  skill,  fonndcd 
on  an  experience  of  their  distinctive  characters^  is  exercised  in  manipn- 
lating  them.  Although  we  may  import  linuted  supplies  of  foreign 
wool,  an  ample  domestic  supply  would  regulate  the  cost  of  imported 
raw  material.  As  a  result  of  the  economic  law,  that  no  nation  does 
nor  can  safely  continue  to  import  more  than  one-tenth  of  all  it  con- 
sumes, we  cannot  afibrd  to  import  and  pay  for  all  the  raw  material 
which  our  machinery  is  capable  of  working  up.  If  the  domestic  supply 
of  wool  is  perihanently  curtailed  we  must  inevitably  curtail  our  mana- 
facture,  and  the  whole  coantry  will  suffer  from  a  less  abundant  pro^ 
vision  of  comfortable  clothing  for.  the  great  mass  of  our  people.  The 
failure,  therefore,  of  a  domestic  supply  of  wool  would  be  as  fatal  to  oar 
mills  as  the  drying  up  of  the  streams  of  water  which  move  them.  It  is 
from  a  practical  conviction  of  this  fact  that  the  most  intelligent  Ameri- 
can wool  manufacturers  and  their  powerfol  representative  body,  the 
National  Association  of  Wool  Manufacturers,  are  the  firmest  advocates 
of  adequate  customs  duties  upon  domestic  wools,  as  well  as  upon  manu&o- 
tured  goods.  The  manufacturers  bear  willingly  the  very  heavy  bunla 
of  the  greatly  increased  capital  required  by  the  higher  cost  temporarily  im- 
posed by  the  increase  of  the  wool  duties,  from  two  motives:  first,  front 
the  conviction  that  wool  production  is  just  as  much  an  American  indod^ 
try  as  cloth  production,  and  is  entitled  to  equal  defense  against  foreign 
competition ;  secondly,  they  appear  to  be  profoundly  impressed  with  the 
patriotic  sentiment  of  Lord  Bacon,  among  the  wisest  of  our  English  &- 
thers,  <'  Let  us  advance  the  native  commodities  of  our  own  Idngdom,  and 
employ  our  own  countrymen  before  strangers."  They  would  also  adopt 
as  a  special,  injunction  the  other  words  of  Lord  Bacon,  '^  Let  us  tarn  the 
wools  of  the  land  into  cloths  and  stuffs  of  our  own  growth."  There  is 
reason  to  believe  that,  if  the  present  scale  of  duties  shall  be  maintained, 
there  will  be  no  limit  to  the  manufacture  of  domestic  wool,  except  that 
of  its  production.  The  president  of  the  Manufacturers'  Association  thus 
presented  his  views  at  Syracuse  in  December  last : 

The  theory  of  protection  reqnixee  time  to  test  it.  especially  as  to  i^  effects  on  pro- 
duction ;  and  the  results  of  the  theory  which  we  advocate,  and  which  we  are  patting 
into  practice,  will  be  fully  manifested  in  its  effects  on  the  extension  of  wool  caltare> 
For  myself,  I  have  no  doubt  that,  if  another  six  years  should  elapse  before  the  meeting 
of  the  next  convention,  when  wo  come  together  we  shaU  find  that  the  consumption  of 
American  wool,  now  about  one  hundred  and  twenty-five  miUion  pounds,  will  afffiregsta 
more  than  three  hundred  miUiona  annuaUy.  Of  that  I  have  no  question  unuor  onr 
present  system.  The  demand  will  exhaust  the  supply,  for  there  need  bo  no  check  to 
the  ^owth  of  wool  in  the  United  States,  or  to  its  extension  over  parts  where  no  atten- 
tion is  now  paid  to  sheep  husbandry. 

The  preference  of  our  manufacturers  for  domestic  wools  is  founded 
apon  a  recognition  of  their  good  qualities.  When  we  speak  of  Ameri- 
can wools,  we  refer  to  the  predominant  class,  wool  from  the  grades  of 
the  merino,  with  the  native  or  the  degenerated  English  breeds,  charac- 
terized by  a  greater  or  less  predominance  of  the  merino  blood.  There 
are  certain  qualities,  common  to  the  varying  breeds,  t^hich  are  doe  to 
the  influence  of  our  climate  and  soil,  but  especially  to  the  system  of 
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keeping,  oonseqnent  upon  the  thrifty  habits  of  oor  people;  and  the 
most  inflaential  feature  in  their  keeping  is  the  fact  that  our 
fiheep  are  noiformly  and  liberally  fed,  and  hence  produce  a  uniform, 
soand,  and  healthy  fiber.  Thns,  the  most  characteristic  qualities  of 
American  wools  are  due  to  the  moral  and  economical  habits  of  our 
people.  There  are  other  special  qualities  due  to  the  blood  at  present 
predominant,  that  of  the  so-called  American  merino.  As  to  the  qualities 
of  the  full  blood  and  grade  merino  wools  of  the  country,  the  executive 
committee  of  the  National  Association  of  Wool  Manufacturers,  consisting 
of  the  most  experienced  and  successful  manufacturers  of  the  United 
States,  in  a  public  report  made  in  1866,  say : 

Id  a  class  of  fabrics  enterini^  more  largely,  perhaps,  than  any  others  into  general  con 
BompUony  that  of  flannels,  the  sn^riority,  due  principally  to  the  adaptation  of  the 
eommoD  wools  of  this  country,  their  strength  and  admirable  qualities,  is  so  marked  as 
almost  to  exclade  the  foreign  flannels.  American  fancy  caHsimeres  compare  favorably 
ID  finish,  fiDenesSy  and  strength  with  those  imported.  Oar  delaines,  owing  a^ain  in  a 
fX^i  measore  to  the  exceUence  of  onr  merino  combing- wool,  surpass  the  fabrics  ot 
Bradford,  at  the  same  price.  The  excellence  of  American  shawls  was  admitted  at  the 
Gieat  EiJubition  at  London. 

And  they  subsequently  add : 

It  has  been  the  experience  of  all  nations  that  the  domestic  snpply  has  been  the  first 
aod  aJwars  the  chiet  dependence  of  its  mannfactures,  and  the  pecaliar  character  of  the 
materia]  has  impressed  itself  upon  the  fabric  which  each  country  has  produced.  Thus, 
in  tlie  fioe  wools  of  Saxony  and  SUesia  we  have  the  source  of  German  broadcloths ;  in 
the  com binfr- wools  of  England,  the  worsteds  of  Bradford ;  aod  in  the  long  merino 
wools  of  France,  the  origin  of  the  flannels  and  cassimeres.  The  peculiar  excellencies  of 
merino  wools  have  given  origin  to  onr  flannels,  our  cassimeres,  our  shawls,  and  do- 
lalnes;  and  they  give  soundness  and  strength  to  aU  the  fabrics  into  which  they  enter. 

SPEOrPIO  WOOLS  ENTEEINO  INTO  AMEEIOAN  FABBICS. 

Common  flannels  involve  a  very  important  consumption  of  wools,  from 
the  coarsest  common  or  native  to  medium  merino  .wools ;  opera  flannels, 
from  fine  to  the  very  finest  wools;  blankets,  from  the  most  ordinary 
Mexican  to  noils,  (the  shorter  or  refuse  fibers  obtained  by  the  process  of 
combiDg  the  best  combing- wools,)  up  to  medium  merino  wools  j  also  the 
Bborter  wools  of  English  blood,  such  as  the  Down  and  Cheviot  wools. 
Shawls,  the  principal  varieties,  embrace  all  grades  of  merino  wool  up  to 
pick-lock,  some  fleecy  varieties  being  composed  of  worsted  combing- 
wools;  felts,  generally  the  lowest  grades  of  wool,  but  some  varieties  of 
felting,  such  as  piano  and  table  covers,  medium  merino  wools.  Knit 
goods,  such  as  knit-shirts,  vests,  skirts,  drawers,  cardigans,  hose,  in- 
volve a  very  important  consumption  of  wool,  from  the  lowest  to  high 
grades  of  merino,  certain  fancy  varieties,  composed  of  worsted  yams, 
requiring  English  combing- wools.  Fancy  cassimeres,  occupying  a  promi- 
nent place  in  the  list  of  fabrics,  require  all  grades  of  merino  wool, 
principally  the  medium ;  meltons,  all  grades  of  merino  wool,  without 
burr,  principally  medinm ;  overcoatings,  such  as  beavers,  moscows,  es- 
quimaux,  medium  to  finest  grades  of  merino  wool.  For  all  mixtures  of 
vool  with  shoddy,  the  best  and  Ibngest  merino  wools  are  now  regarded  as 
most  profitable,  for  the  reason  that  they  ^'  carry"  more  of  the  short  fiber 
of  the  wool  substitute.  Thin  wool  coatings  require  from  medium  to  the 
finest  merino  wools;  fancy  ladies'  cloakings,  the  finest  long  merino 
wools,  and,  in  some  varieties,  mohair^  or  the  wool  of  the  Angora  goat; 
gentlemen's  worsted  coatings,  the  finest  long  merino  combing- wools.  For 
certain  varieties  of  delaines,  coburgs,  and  cashmeres,  ladies'  dress-goods, 
with  cotton  waq),  medium  long  merino  wools  are  used ;  for  Caledonian 
ladies'  cloakings,  a  limited  use  is  made  of  mixtures  oT  fine  long  combiug- 
wools  and  English  or   Canada  combing- wools ;   for  serges,  moreens, 
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alpacas,  Italian  oioUi  for  linings,  mohair  lusters,  lastings,  damask  for  for- 
nitore,  for  ftunitore  covering,  cnrtains  and  table-doths,  reps  for  fdrnitore 
and  cortains,  webbing  for  reins  and  girths  for  horses  and  for  sospenders, 
banting  for  flags,  military-sashes,  pictore-cords  and  tassels,  clouds  or 
nnbias,  ristori  shawls,  Inraids  and  bindings,  all  use  long  English  comb- 
ing or  Canada  wool;  for  the  warps  of  ingrain  two  and  tiiree  ply  car- 
pets, the  long  carpet-wools  of  Cordova  and  Chili,  nnsnited  by  their 
coarseness  and  unequal  diameter  for  dress<goods,  are  employed,  the 
short  wools  for  filling,  and,  for  the  cheaper  carpets,  the  short  and 
coarse  Mexican  and  Texan  wools;  for  iBmssels  and  tapestry,  and  Bros- 
sels  and  velvet  carpets,  the  long  Cordova  and  Ohili  carpet-wools  are 
used,  for  the  colored  yams  tiie  warp  being  of  linen ;  fbr  the  whites  or 
vei^  light  shades  the  best  English  or  Cans^a  combing-wools. 

The  above  list  would  seem  to  answer  the  question  proposed  for  the 
next  topic  of  inquiry:  What  kinds  of  wool  shall  be  grown  in  the  Unitod 
States? 

1.  Merino  toooU. — ^This  question,  which  is  more  often  addressed  to  thd 
manufacturer  than  any  other  by  the  wool-growers,  can  be  answered 
much  less  definitely  than  might  at  first  appear.  If  a  majority  of  the 
doth  manufacturers  in  the  United  States  were  asked  this  question  to- 
day,  they  wonld  answer,  ^^  Give  us  the  wool  produced  by  a  cross  of  ^ 
fall-blooded  merino  with  a  fiiU-Uooded  Soulii  Down, "  which  would  be  a 
tyj^cal  medium  wool.  A  larger  supply  of  wools  of  tfaat'dass  is  in  demsmd 
than  of  any  other  jast  at  this  time;  but  the  production  of  such  wools 
would  be  impracticable  as  a  system  in  our  ordinary  methods  of  sheep- 
husbandry.  The  manufacturers  of  classes  of  dress  goods  into  which  de- 
laine wools  enter,  have  the  same  views.  Mr,  Walworth,  the  intelligent 
buyer  of  wools  for  the  Pacific  Mills,  who  is  an  authority,  says : 

The  wool-crowers  of  this  country  have  ran  too  mncb  into  the  eame  quality  of  wod, 
▼iz.,  about  tnree-fonrtbs  blood.  Now,  there  is  a  certain  amount  of  tliis  quality  of  wool 
needed,  but  the  mailcets  hare  been  flooded  with  this  one  kind,  while  medium  or  one- 
half  blood  and  ono-fburtii  blood  wooli  am  abeolntelj  searoe,  *  *  Tbeniia 
mat  demand  Sat  mediom  or  one-half  blood  wools,  and  I  think  it  will  be  a  ponaiimt 
demand. 

Still,  he  adds  the  vexy  sensible  advice : 

Let  the  fannais  grow  a  greater  variei^  of  woolt^  and  not  aU  just  about  &  auu 
quality. 

On  the  other  hand,  the  mannfactnrers  of  op^a  flannels  and  doe  ekiofl 
complain  that  they  cannot  get  in  the  country  any  stocks  of  the  saper- 
fine  wools  of  Saxon  blood,  the  type  of  which  was  the  old  wool  of  Wadi- 
ington  Oounty,  Pennsylvania.  They  cannot  get  them,  simply  because 
Uiey  cannot  iaoTd  to  pay  the  high  prices  necessary  to  encourage  the 
culture  of  these  small-sized  and  comparatively  unproductive  sheep.  It 
is  absurd  to  say  that  the  finest  wools  cannot  be  ^?m  in  this  coantry) 
especially  in  Virginia  and  East  Tennessee.  Mr.  William  GhjunberbuHf 
in  a  letter  dated  4Iarch  21, 1870,  s^s,  that  those  who  assert  that  sopec* 
fine  wools  cannot  be  grown  in  the  United  States  are  mistaken. 

There  are  some  grown  fit  lor  the  mannfactnis  of  the  very  finest  gooda,  and  tiun 
would  be  much  more  if  we  had  a  market  at  remunerative  prieee.  I  biTe,  within  ^ 
laat  fifteen  years,  imported  nearly  five  hundred  Silesian  sheep,  of  the  beet  qualityt  w 
have  bred  tnem  ever  Bince,  and  they  continue  to  do  well,  as  weU  as  any  breed  of  riteep 
that  I  am  acquainted  with.  My  ehepheid,  who  has  the  care  of  them,  Is  a  Siknan,  sn 
experienced  ehepherd,  and  a  man  of  perfect  integdty.  He  had  the  care  of  one  of  the 
most  celebrated  doclES  in  Qermany,  and  aasurea  me  that  wool  does  not  deteiiomte  m 
this  country,  and  he  knows  no  better  country  fbr  the  growth  of  fine  wooL  My  fl^ 
averages  folly  eight  pounds  of  unwashed  wool.  I  have  sold  it  for  the  last  tvo  yean 
to  one  manittaotnter  in  Conneoticut.  He  has  made  what  are  eaUed  doe  skins,  snd 
ffood  judges  assure  me  that  the  cloth  eomparea  fhvoEably  with  the  best  Qennaikjot 
skins.    *    *    The  cross  of  the  original  Saxon  and  Silesian  haa  resulted  vety  satistto- 
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torily,  and  haa  hecn  used  in  Saxony  eacteiuRTely  lor  a  number  of  yeare;  and  it  ia  found 
tbat  tJie  quantity  of  wool  is  inoreased  without  prejudice  U>  quality.  Fine  wool  can  be 
grown  in  aU  parts  of  onr  country  where  the  eoU  la  dry,  but  in  the  South  the  fleeoea 
beeome  less  dense,  and  of  course  lighter ;  on  the  sea-coast  it  c;radually  becomes  coarser. 
Yon  may  be  folly  aswired  that  our  oountry  ia  a  ffood  plaee  to  grow  fine  wool.  All  we 
want  is  a  decent  market,  and  maanfaoturers  can  Se  supplied  without  importing  it  ficom 
Aostralia  sixd  Germany* 

While  cultivators,  with  meaus  to  eacoonter  temporary  depression  of 
prices,  tiirough  perseverance  in  tiie  coltore  of  a  perfected  race  will  ulti- 
mately be  rewanled  by  winning  appredativa  eustomers,  it  is  vain  to  ex- 
pect American  wool-growers,  except  in  rare  cases,  to  pursue  the  culture 
of  fine  wool  here  when  it  is  rapidly  disappearing  even  in  the  countries 
which  originated  it.  The  observations  of  Mr.  MoU,  chairman  of  the 
jury  on  wools,  at  the  Paris  Exposition,  are  pertinent  on  this  subject.  He 


TbentpniSae  wools,  like  tliA  fine  wo(Au,  are  pjcoduoed  from  animals  of  the  Spaaiah 
race;  but  the  race  has  been  oo  completely  traoaformed  by  art  (aeleetion,  proloniKed 
fttibolaUon,  and  special  feeding)  that  they  can  no  longer  acclimate  themaelves  in  the 
coontry  where  they  originated^  or,  at  leafit,  accommodate  tiliemselyes  to  the  keen  to 
whkh  the  oris^nai  flocks  were  snbmitted.  These  wools  measure  from  one  fonrtn  to 
ooe-aghih  esntimo  of  a  miUimeier  in  diameter.  Th^  length  rarely  snrpasBeB  liDiir 
ceaUmtika.  Thw  serre  for  the  fabrieation  of  the  meet  precioas  of  the  woolen  &b- 
ricfl^  imitation  eashmerc  shawls,  merinioes,  and  oktra^fine  cfotbs,  mixed  tissnes  of  wool, 

Commeree  holds  these  wools  in  the  highest  estimation:  bat  as  the  improved  machines 
ftod  piooeaiea  enable  us  now  to  maJce  from  wools  ci  lower  quality  stuffii  haTing  aa 
luwLBoae  an  appearance,  those  wools  cannot  aeeore  a  priee  proportionate  to  the  ex^ 
peiues  of  tbefar  prodnetion,  which  are  vm  great,  in  consequenoe  of  the  care  w4uch  the 
aoimslfl  reeiairoy  and  the  small  weight  oMbeir  fleeces.  This  kroMcK  of  indwiry  U  dimin- 
M^$  nther  Hum  auffmmUng,  Many  of  the  anjierfine  flocks  in  France  have  disappeared, 
fitxotty,  tbe  cradle  of  this  race,  which  has  received  the  name  of  Electoral  or  Saxon, 
hu  now  almost  none.  Silesia  alone  still  poaseases  a  certain  number,  which,  with  the 
flock  of  JSaz,  and  some  otheza,  disseminated  in  Bohemia^  Moravia,  Hungary,  Pnusiai 
snd  Poland,  furnishes  the  whole  of  the  superfine  wools  used  in  Europe. 

As  to  Use  snperftne  merinos,  the  Electoral  type,  or  that  of  Naz,  it  is  evident  that  they 
can  bo  k/t^  only  with  a  view  to  the  production  of  wool  alone,  for  of  all  the  ovine 
nioM  thece  is,  pcriu^,  none  whkh  haa  less  aptitude  tov  fattening*  and  every  time  that 
fiu>  atteinpt  has  been  made  to  inerease  their  corpalence  it  has  produced  an  alteration 
in  the  wool.  Ic  is  true  that  this  wool  is  of  greater  value  than  any  other,  but  this  ad- 
TftQtai^  is  more  than  counterbalanced  by  the  small  weight  of  the  fleeces  and  the  more 
BiinBte  ease  which  these  animals  demand,  6haU  we  ever  succeed  in  making  a  race 
suitable  for  the  butcher,  and  at  the  aame  time  preserve  the  fineness  of  the  wool  f  It 
is  doubt&L  It  is  desirable,  however,  that  Europe  should  preserve  a  certaiji  number 
of  flocks  of  the  fine  tyj)e,  if  only  for  raising  reproducing  animals,  to  renovate  the 
blood  sad  pretiorve  a  certain  fineness  which  t£reatens  to  d&appear. 

Mr.  Moll  concludes  his  references  to  this  race  by  briefly  mentioning 
tbe  requisites  of  soil  and  climate  for  their  culture : 

They  must  have  other  physical  conditions  than  tboee  which  suit  the  mutton-sheep ; 
a  climate  dir  and  warm,  aland  with  light,  permeable  soil,  and  rather  poor  than  ricn, 
aod  a  noarishment  rather  tonio  than  sulMtantiaL 

Mr.  Sanson,  the  most  eminent  of  recent  French  writers  upon  the 
zootechny  of  sheep,  observes  that — 

It  is  evident  that  in  the  greater  nuuiber  of  the  agricultural  situations  upon  the 
Enopean  continent,  the  prodbetiou  of  short  wools  cannot  be  economically  pursued, 
M  tbey  ace  fitted  only  for  the  pastofal  system,  which  is  every  day  losing  its  import- 
aoco  la  fiivor  of  the  intensive  euitoreb 

Mr.  William  Latham,  a  very  intelligent  English  flock-master  of  Buenos 
Ajres,  in  a  work  devoted  to  sufrgestums  for  the  improvement  of  the 
wools  of  that  country,  rejects  ^^tfae  exquisite  Prussian  Silesian  merino" 
as  onguited  to  that  country  for  general  purposes*  <^  Destroy  its  purity 
of  blood,  mestize  it,''  he  says,  "and  you  have  relatively  nothing.  Only 
onder  the  highest  degree  of  breeding,  intelligence,  and  minute  care 
could  sudi  a  breed  maintain  its  way."    He  regards  with  but  little  favor, 
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too,  the  Saxon  Electoral  Negrett!,  ^<  although  beaatifolly  true  in  shape, 
fine  and  soft  wool,  with  a  fair  weight  of  wool  in  the  higher  strain  of 
blood.  Their  habits  and  oharacteristics,"  he  continues,  ^^  are  the  re- 
sult of  special  treatment  and  selection ;  a  high  artificial  temperature, 
treatment,  and  stimulation  of  the  skin,  increasing  the  skin-growth,  and 
producing  the  numerous  roUs  or  folds  which  cover  the  whole  body,  and 
creating  the  habit  of  excessive  exudation  of  oleaginous  matter,  superin- 
ducing a  diminution  of  the  carcass,  and  loss  of  corporeal  vigor,  all  of 
which  rendej*  them  and  their  progeny  ill-adapted  to  harmonize  with  cod- 
ditious  essentially  difTerent  from  those  which  produced  these  specialties 
Exposure  of  their  progeny  to  inferior  conditions  of  maintenance  Deces- 
sarily  increases  the  tendency  towards  diminution,  and  causes  an  actual 
diminution  of  the  carcass;  the  wool,  though  retaining  the  fineness, 
becomes  short  and  weak  in  staple,  and  the  fleeces  open  and  light." 

Before  dismissing  the  subject  of  superfine  wools,  we  would  remind  the 
readers  of  the  Agricultural  Reports  of  a  remarkable  article  by  Mr.  O.L. 
Fleischmann,  in  the  report  of  1847,  which  attracted  much  deserved  atten 
tion  when  it.  appeared.  It  will  be  remembered  that  this  account  con 
tains  a  most  minute  description  of  the  laborious  and  expensive  system 
of  the  superfine  sheep- husbandry  in  Prussia,  then  at  its  highest  pros 
perity,  which  quite  disheartened  the  American  growers  of  Saxony  sheep. 
The  very  extensive  collection  of  wools  illustrative  of  this  report  was 
deposited  by  Mr.Fleischmanninthecollections  of  the  American  Institate 
of  New  York.  At /the  time  of  the  exposition  of  woolens  at  the  foirot 
the  institute  in  1869,  we  had  the  plei^ure  of  seeing  this  collection,  and 
the  gratification  of  observing  that  it  was  in  excellent  order.  With  oar 
present  ideas  of  wool  staple,  it  appears  almost  inconceivable  that  these 
wools  could  have  been  a  staple,  agricultural  product  The  length  in  no 
case  exceeded  an  inch,  and  was  often  considerably  less.  The-  fleeces 
were  represented  as  weighing  from  1^  to  2i  pounds,  and  the  fiber  was 
marked  by  the  distinctness  and  number  of  its  curves  or  wrinkles,  the 
curves  being  so  sharply  defined  as  to  give  the  impression  that  they  had 
been  artificially  crimped.  It  would  l^  a  graceful  courtesy  on  the  part 
of  the  American  Institute  to  transfer  this  invaluable  collection,  which 
cannot  be  replaced,  to  the  vigilant  care  of  the  curator  of  tlie  National 
Museum  in  the  Department  of  Agriculture. 

While  the  demand  for  medium  wools  for  some  years  to  come  is  likely 
to  be  the  most  pressing,  the  remunerative  demand  for  the  very  fine 
wools  last  spoken  of  will  probably  even  diminish.  There  is  likely  to 
be  an  increased  demand  for  a  class  of  merino  wools,  which  Mr.  Sanson, 
the  scientific  writer  on  sheep  before  referred  to,  calls  intermediary  wools, 
quite  difierent  from  our  medium  wools.  He  observes  that  '^  between  the 
common  and  fine  wools,  or  more  exactly  between  the  fine  and  superfine 
wools,  a  new  quality  has  been  introduced  within  a  few  years,  which  is 
of  great  interest  in  France."  This  new  quality  is  that  of  the  intermediaiy 
wools,  difi'ering  from  the  fine  in  reality  less  in  their  diameter  than  in 
their  length.  This  wool  is  not  only  very  important  for  clothing  pur- 
poses, as  the  improvements  in  power-loom  weaving  necessitate  the  use 
of  this  long  wool  for  warps,  but  for  combing  purposes,  and  especially  for 
a  cla^  of  goods  known  as  novelties.  Clothing  manufacturers  in  this 
country  have  but  reeently  appreciated  the  qualities  of  these  intermediary 
wools,  for  to  this  class  belong  principally  the  Australian  and  New  Zea- 
land or  Tasmanian  wools,  heretofore  almost  unknown,  but  which  hare 
been  very  largely  imported  by  our  manufacturers  diiring  the  last  year, 
notwithstanding  the  high  duties.  The  fineness,  length,  soundness  of 
staple,  and  remarkable  freedom  from  grease  have  bsought  them  into 
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<Ieserved  favor.  Manufacturers  have  thus  a  new  standard  of  excellence 
\u  wools,  and  American  wools  having  the  qualities  of  this,  standard  can- 
uot  fail  to  he  in  demand. 

The  method  of  reaching  by  amelioration  of  our  present  flocks  this  new 
standard  is  a  question  of  much  practical  interest  to  our  wool-growers. 
That  they  may  have  a  view  of  the  means  by  which  such  a  result  has 
l)eeu  attained  elsewhere,  we  will  refer  to  methods  advised  by  Mr.  Latham, 
i)efore  quoted,  for  ameliorating  the  flocks  of  Buenos  Ayres.  Mr.  Latham 
regards  the  Australian  type  as  the  model  for  imitation  in  the  present 
demands  of  the  wool  manufacture,  and  believes  that  the  means  to  reach 
that  standard  is  the  persistent  use  of  rams  of  such  special  type  of  the 
merino  family  as  will  most  effectually  produce  the  desired  improvement. 
The  race  for  which  Mr.  Latham  avows  his  unqualified  preference  for  the 
purpose  of  amelioration  is  the  pure  French  merino,  of  which  the  be^t 
type  proceeds  from  the  Cabana  Lnperial  or  the  sheep-fold  of  Eambouillet. 
The  \iew  of  Mr.  Latham,  that  the  flocks  of  Australia  have  been  im- 
proved by  the  French  merino,  is  abundantly  confirmed  by  other  author- 
ities. He  says: 

I  believethat  it  ia  to  this  blood  of  Ramhouillet  French  merino,  and  George  III  merino, 
ihskt  we  ffliut  look  for  the  regeneration  of  our  flocks.  I  am  confirmed  in  this  opinion  by 
obseiration  oere,  l>y  the  knowledge  of  the  want  of  the  great  manufacturing  interest  in 
Enrope,  and  by  the  practice  of  Australian  breeders.  *  *  The  beautiibl  little  NeCTetti, 
prith  its  fine,  soft,  fieece,  may  be  a  more  attractive  object,  but  it  cannot  fulfill  the  re- 
qairements  of  our  tflocks  so  well  as  the  solid  Rambouillet  and  English  merino,  from 
whose  progeny,  in  a  few  crosses  only,  a  size  of  carcass,  a  thinness  of  shape,  a  weight  of 
fitece,  length,  fineness,  and  texture  of  wool  can  be  obtained  (as  I  cauf  testii^  fiom 
actual  olwervation  )  equal,  if  not  superior,  under  i)roper  management,  to  nine-tenths  of 
the  sheep  of  the  French  merino  Cabafias. 

The  distinctive  characteristics  of  the  Rambouillet  variety  of  merino  are  those  of  con- 
siderably larger  carcass,  (two-year  old  rams,  of  the  acclimated  race  of  this  breed  in 
the  author's  own  flocks,  having  attained  weights  of  200  and  250  pounds,)  longer  wool, 
"weightier  fleece,  fewer  skin-folds,  and  better  fattening  qualities  than  the  Gennau 
varieties  admit  of-  These  are  results  obtained  by  a  course  of  treatment  conducive  to 
corporeal  vigor  and  healthfulness,  which  wiU  render  them  better  reproducers,  and 
better  calco&ted  to  meet,  withont  prejudice,  changed  conditions,  and  better  lulapted 
to  enter  into  harmony  with  them,  and  to  receive  the  healthful  modifications  which  lo- 
tal  infiaences  impose  under  a  system  consistent  w^ith  them. 

In  the  treatment  under  wliich  the  French  merino  types  bave  been  formed,  there  is 
Ifss  stimnlation  of  the  skin,  less  exudation  of  oleaginous  matter;  hence  a  largo 
amount  of  the  foo^l  taken  is  assimilated  into  the  substance  of  the  body  and  the  wool, 
^hile  the  fullness  of  the  carcass,  brightness  of  look,  vigor  of  carriage,  greater  length, 
'brightness,  strenj^h,  and  the  less  greasy  or  heavy  con(fition  of  the  wool,  may  be  con- 
trasted with  the  shrunken  habit  of  carcass,  dull,  anxious  look,  and  wool  overcharged 
'^ith  grease,  wliich  the  German  merinos  exhibit.  It  is  also  noticeable  that  the  Ram- 
hDaillets,  from  their  more  vigorous  and  healthy  habit  and  absence  of  excessive  stimu- 
Ution  of  the  skin,  arc  less  subject  to  the  '*  scab"  and  other  cutaneous  diseases,  less 
liable  to  lung  affections,  the  rams  loss  exposed  to  constitutional  "  breakdown"  in 
•  ourso  of  *' service,"  and  the  wool,  being  longer,  stronger,  and  less  greasy,  is  not  so 
>'kely  to  collect  impurities,  and  sutler  prejudice  from  bui-s,  grass-seeds,  &c. 

}Ve  ought  not  to  omit  the  testimony  of  the  more  intimate  observers  of 
tliis  race  x>£  sheep  in  their  own  country.  Mr.  Moll,  in  his  capacity  of 
chainnan  of  the  jury  on  wool  at  tlie  Paris  Exposition,  and  with  speci- 
meiLs  of  all  the  wools  of  the  workl  before  him,  observes : 

VTiile  Germany  has  had  regard  only  to  finenes.s,  ourskiUfnl  cultivators  in  the  region 
"f  Paris  have  occupied  themselves  more  with  the  quantity,  and  have  not  neglected  the 
"  uestiou  of  meats.  They  have  modified  the  race,  and  have  given  it,  by  means  of  an 
Tiitolli^ent  selection,  suitable  nourishment  and  care,  more  size,  forms  better  suited  to 
'attuning,  and,  above  all,  to  a  more  abundant  tleeoe;  and  to  a  wool,  not  so  fine  indwMl 
i**  that  i»f  Germany,  but  one  which,  in  consequence  of  improvements  in  machines  ami 
•rcjcfsses,  n»si>onds  much  better  to  all  requirements,  an<l  wliich,  thanks  to  its  length, 
'*'**"Kth,  and  elasticity,  is  suited  equally  to  the  card  or  the  comber. 

i  lie  imperial  sheep-fold  of  Rambouillet  has  mostly  co'  tributed  to  this  happy  move- 
■■J«*nt,of  which  it  has  taken  the  initiative,  and  in  somi  sort  the  direction.  We  may 
•ay  that  the*  Rambouillet  typo  is  at  present,  in  an  ecouoivical  point  of  view,  and  for 
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the  rich  countries  of  tho  viue-bo2U*ing  zone,  tho  most  perfect  type  in  existence  of  (iDe- 
wooled  sheep. 

The  qualification  as  to  region,  in  the  last  paragraph,  suggests  that 
this  race  would  be  more  likely  to  flourish  in  southern  than  in  northern 
sections  of  this  country. 

In  making  these  citations,  and  the  suggestions  founded  upoa  them, 
which  are  addressed  less  to  the  mere  wool-growers,  whose  main  object  is 
the  rearing  of  sheep  for  the  different  purposes  of  wool-growing  and  meat- 
production,  than  to  the  class  which  combine  with  sheep-growing  the 
higher  object  of  introducing  to  this  country  the  best  and  most  suit- 
able blood  that  the  world  can  produce,  and  who  aim,  with  this  blood, 
to  create  for  their  country  a  superior  race,  it  is  very  far  from  our  pur- 
pose to  suggest  a  general  modification  in  the  qualities  of  tlie  characteii^* 
tics  of  American  fleece.  The  great  mass  of  these  American  wools  suits 
our  machinery  and  prevailing  fabrics.  The  demand  for  tho  intermediary 
wools  is  as  yet  comparatively  limited,  but  will  increase  with  the  expansioi 
of  our  fine  merino  combing- wool  manufacture,  which,  for  the  proouction 
of  all  wool  dress-goods,  did  not  exist  four  years  ago,  but  is  now  success- 
fully inaugurated,  as  the  adaptation  of  these  wools  for  both  clothiDp: 
and  combing  purposes  is  better  appreciated.  As  these  wools  are  in  so 
high  demand  in  Europe,  the  demand  must  become  more  extensive  here. 

With  regard  to  the  French  merinoes  as  a  source  from  which  to  infosa 
new  blood  into  certain  of  our  flocks,  we  are  aware  that  the  greater  nuni' 
ber  of  those  introduced  into  the  country  a  few  years  ago  were  regarded 
with  but  little  favor,  as  they  were  selected  solely  with  reference  to  their 
excessive  size,  witteut  regard  to  other  characteristics  j  their  superior 
keepiug  and  unusual  care,  while  at  that  time  there  was  no  demand  foe 
their  peculiar  qualities  of  fiber.  Dr.  Eandall  observes  that,  "  The  stock 
imported  in  1840  from  the  royal  flock  at  BambouiUet  was  not  overgrova. 
Their  size,  how^ever,  exceeding  that  of  tho  American  merino,  was  an  en- 
tire novelty,  and  a  most  captivating  one  to  the  public  eye."  With  the 
new  demand  for  long  and  fine  intermediary  fleeces,  the  introduction  of 
these  regenerators,  which  have  proved  so  efficient  in  Australia  and 
Buenos  Ayres,  might  well  be  again  essayed ;  and  if  refinement  is  to  be 
attempted  with  this  blood,  that  stock  might  furnish  a  better  foundation 
for  refining  than  the  vigorous  and  productive  American  merinoes,  which^ 
with  all  their  excellencies,  are  still  lacking  in  the  fineness  of  fiber  and 
exemption  from  excessive  gi^ease  which  characterize  the  French  and 
Australian  standards. 

The  practical  importance  of  tho  subject  warrants  a  few  words  npon 
the  inuch-discussed  subject  of  excessive  yolk  or  grease  in  fleeces.  It  is 
well  known  that  the  tendency  of  American  wool-growers  to  produce 
heavy  fleeces  is  a  subject  of  much  complaint  with  manufacturers.  T^^ 
first  object  with  the  manufacturer,  provided  he  can  have  other  requisite 
qualities,  is  1^  have  clean,  light  wool.  The  yolk,  which  causes  the  prin- 
cipal portion  of  shrinkage  in  scouring,  is  of  hardly  any  value  in  the 
present  methods  of  washing.  Where  unwashed  wools  are  exported,  th^ 
removal  of  the  yolk  by  climatic  influences  sometimes  adds  very  materi 
ally  to  the  value  to  the  manufacturer  of  the  whole  clip  in  certain  seasoni 
Thus  the  prevalence  of  great  rains  over  an  extended  region  in  Australia, 
where  there  is  no  provision  for  shelter,  just  before  the  annoal  shearingt 
has,  sometimes,  by  washing  out  the  yolk^  made  the  whole  wool-dip  of 
that  season  exceptionally  valuable.  It  is  argued  by  breeders  of  author- 
ity that,  to  produce  the  greatest  amount  of  clean  wool  with  the  greatest 
economy  to  the  wool-grower^  he  must  also  produce  a  certain  proporBon 
of  oil ;  that  ui>  to  a  given  pomt  the  increase  of  wool  may  be  measured  by 
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the  increase  of  oil ;  that  it  is  not  just  to  charge  upon  the  wool -growing 
commnnity  that  they  produce  uselessly  heavy  fleeces,  while  they  can  dem- 
onstrate ^at  their  growth  of  clean  wool  is  increased  by  a  proper  atten- 
tion to  grease  and  yolk,  and  that  the  quality  of  the  wool  may  be  increased 
by  this  attention ;  that  if  the  grower  has  a  Hock  of  light-shearing  sheep 
and  desires  to  increase  the  clip  of  his  future  flock,  he  can  accomplish 
this  object  only  by  the  use  of  a  gxeiisy  ram ;  and  that  this  is  owing,  not 
to  the  grease  alone,  but  to  the  fact  that  with  a  proper  secretion  of  oil 
and  yolk,  there  are  usually  found  those  other  points  which  make  a  ram 
valuable,  such  as  firmness  and  thickness  of  fleece^  uniformity  of  style 
over  the  whole  surface,  and  that  most  attractive  feature  of  a  good  sheep, 
a  well-wooled  head,  with  a  clean,  strong,  and  expressive  face. 

On  the  other  hand,  writers  of  equal  experience  express  the  opinion 
that  no  species  of  merino  ram  ever  produced  more  than  twenty  pounds 
px)ss  weight  of  fleece  without  excessive  feeding  or  unnecessary  hous- 
ing, and  that  it  is  advisable  to  raise  such  sheep  as  can  be  liaised  with- 
out such  ti-eatment.  Certainly  the  freedom  of  the  fleeces  of  the  French 
merino  from  excessive  exudation  of  their  yolk,  with  their  magnificent 
cleTcJopment  both  of  carcass  and  of  Avooi,  a  fact  noticed  not  only  by  Mr. 
Latham  but  by  all  the  French  writers,  is  an  indication  that  the  best  de- 
veJopment  of  flesh  and  fiber  is  not  necessarily  connected  with  undue  pro- 
t«?tion  of  yolk.  An  infusion  of  the  blood  of  this  race  may  perhaps  tend 
to  the  improvement  so  much  desired  by  manufacturers. 

It  should  bo  noted  that  Dr.  Eandall,  the  highest  authority  on  Ameri- 
can sheep-husband^,  denounces  with  gi'eat  severity  the  breeding  for 
yolk,  although,  maintaining  that^hc  American  merinoeSj^when  bred  and 
treated  judiciously,  do  not  produce  more  yolk  than  is  necessary  for  the 
economical  production  of  wool,  and  declaring  that  there  is  no  other 
national  family  of  merino,  and  no  other  breed  of  sheep  Whatever,  that 
can  vie  with  the  American  family  in  the  veiy  great  improvement  in 
weight  of  washed  or  scoured  fleeces  within  the  last  few  years.  In  the 
exhaustive  monograph  on  the  American  merinoes,  published  as  an  ap- 
pendix of  the  report  on  wool  and  woolens  in  the  report  of  the  Paris 
Imposition,  ho  speaks  as  follows : 

Tliis  romarkable  era  in  merino-breeding,  commencing  in  sound  measures  of  improve- 
ment, bat  culminating  daring  the  war  in  the  excess  which  I  have  described,  developed 
jereial  fiuhions  in  breeding  and  management,  which  were  altogether  now  in  the 
bwinefls.  Quality  of  wool  was  little  talked  about.  Weight  of  fleece  was  the  primary 
consideration,  and  it  became  the  custom  of  many  breeders  to  weigh  their  fleeces  in  the 
rolk,  because,  I  suppose,  it  gave  them  an  advantage  over  othera.  A  rigid  system  of 
hfloaiDg  their  sheep  from  contact  with  rain  or  snow  the  year  round  would  preserve  aU  the 
jo\k  in  the  fleece,  and  thus  would  add  to  its  weight  several  pounds.  The  holders  of 
Uie  larger  flocks  could  not  do  this  without  great  inconvenience  and  expense.  Tho 
fonner,  therefore,  were  enabled  to  go  into  newsnapers  with  far  higher  statements  of 
^«^eights  of  fleeces.  Inasmuch  as  the  system  of  nousing  and  preserving  aU  the  yolk  in 
the  irool  gave  the  fleece  extemaUy  a  vei-y  dark  color,  the  color  soon  became  a  prime 
iicoessity  of  fashion,  and,  as  the  weight  indtcased,  and  the  color  became  darker  with 
the  joUc,  the  latter  was  as  carefully  urcd  lor  as  wool.  I  have  seen  it  litcraUy  dropping 
inta  the  fleece  under  a  hot  sun.  As  a  high-f^d  sheep  produces  cousidorably  more  wool 
ji:n\  yolk  than  an  ordinarily  kept  one,  a  system  of  pampering  was  also  extensively  re- 
'H>rted  to.  Many  of  the  summer  and  winter-housed  flocks  were  fed  grain  to  the  utmoet 
ytrgu  of  immediate  safety,  and  far  beyond  the  bounds  of  ultimate  safety ;  for  snch  con- 
tinued forcing  is  destnietive  to  the  constitution  and  longevity  of  nicriuo  slice]),  as  aU 
^^ill  bear  witness  who  have  tried  or  observed  its  efiects. 

Under  the  above  system  of  breeding  and  treatment,  and  sometimes  without  auy 
►lH:cial  pampering,  merino  rams'  fleeces  m  the  yolk  are  frequently  reported  as  weighing 
npward  of  25  pounds,  and  some  havo  risen  to  30  pounds.  Ewes*  fleeces  range  liom  10 
to  15  pounds,  and  sometimes  individual  or  small  lots  have  gone  higher.  Unfortunately 
ihinati  weights  afibrd  scarcely  an  approximate  criterion  of  the  actual  weight  of  the  wool, 
tljc  proportion  of  volk  to  the  wool  possessing  no  uniformity. 

Tlic  practice  of  noufiing  sheep  fh>xu  rain  and  snow  for  the  preceding  objects  is  not  a 
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fraud,  if  distiuctly  avowed  to  all  buyers.  But  I  thiuk  it  is  productive  of  no  benefit, 
and  of  coubiderable  injury.  It  is  a  useless  iToste  of  a  great  deal  of  time,  and  occa- 
sionally produces  loss  in  other  respects.  The  now-mown  hay  or  grain  must  bo  left  to 
get  wet  on  the  ground,  to  the  serious  deterioration  of  its  quality,  rather  than  have  the 
precious  weight-giving  and  color-giving  yolk  washed  out  of  tho  fleece.  And  there  can, 
it  appears  to  me,  be  no  reasonable  doubt  that  this  habitual  non-exposure  to  the  ordi- 
nary changes  of  weather  must,  in  the  course  of  time,  to  a  ^eater  or  less  de^ee,be(;et 
an  iucui)acity  to  endure  such  exposures  with  entire  impunity.  Besides,  this  housing, 
if  e  veV  so  frankly  proclaimed,  tends  to  warp  tho  judgment  of  all  buyers,  and  especial 
inexperienced  buyers.  If  it  did  not  give  a  fictitious  value  to  the  animal — ^rendering  it 
more  salable  than  sheep  of  equal  value  not  thus  treated— where  would  bo  the  use  of 
it  f  It  is  perfectly  notorious  that  it,  with  early  shearing,  docs  so  alter  the  appearance 
of  the  sheep,  that  a  pair  of  twins  of  the  closest  resemblance,  one  thus  treat^  and  the 
other  not,  scarcely  look  as  if  they  belonged  to  the  same  varietur,  and  the  "  petted"  one 
will  far  outsell  the  other.  It  is  considered  the  breeder's  right,  in  all  kinds  ^  domestic 
stock,  ^^  to  ymt  the  best  foot  forward,'' and  it  is  equally  dono  with  other  breeds  of 
shecx) ;  but  it  is  a  pity  that  a  higher  standard  of  action  cannot  be  peimitted  to  pre- 
vail. Such  fashions  beget  inducements  to  direct  fraud.  Thousands  of  painted  ghe«p 
(painted  to  the  true  color  by  a  preparation. of  oil,  burnt  umber,  and  a  little  lampblack) 
are  annually  hawked  about  the  country  with  pedigrees  as  artificial  as  their  coIpr,.au(i 
sold  as  genuine  Simon  Pures. 

Fitting  sheep  for  sale  by  pamx)ering  is  fraudulent,  fur  it  is  never  avowed  or  admitted, 
and  if  it  were,  there  can  be  no  honest  or  decent  excuse  for  a  practice  which  is  directly 
and  undeniably  fatal  to  the  well-being  of  the  animal.  Wo  have  no  right  to  poifion 
what  wo  sell,  because  we  know  there  will  be  fools  to  buy  it,  and  to  buy  it  more  readily 
because  it  is  x>oisoned.  Another  result  has  followed  this  indiscriminate  scramble  for 
large  fleeces.  Those  who  have  carried  it  farthest  have  usually  considerably  depreciated 
the  quality  of  the  wool.  Tho  finest  fleeces  are  not  generally  the  heaviest.  '  The  greatest 
combination  of  wool  and  yolk — however  coarse,  uneven,  and  even  hairy,  the  former- 
is  what  these  extremists  have  looked  for  in  their  breeding-rams ;  and  the  progeny  of 
such  rams  must,  of  course,  partake  of  the  samo  characteristics. 

2.  Comhimi'WOoU, — ^The  distinction  between  these  wools  and  the  card 
or  cloth  wools,  before  treated  of,  may  be  thus  stated.  Combing-wools 
are  those  specially  fitted  for  the  process  of  combing  by  hand  or  ma- 
chinery, which  process  consists  in  drawing  out  the  fibers  so  that  they 
may  be  straight  and  parallel ;  the  shorter  portions,  called  "noils,"  beiDg 
removed  by  this  operation.  The  fibers  having  been  rendered  straight 
and  parallel  are  twisted  or  spun,  and  the  yarn  is  called  worsted.  The 
ends  of  the  fiber  being  covered  by  tho  process  of  spinning,  the  yams 
are  smooth  and  lustrous. 

Card  or  cloth  wool  is  wool  fitted  for  being  carded.  By  this  process 
the  fibers  are  placed  in  every  possible  direction  in  relation  to  each  other, 
adhering  by  the  serratures  of  the  fiber,  which  are  more  numerous  in 
the  wool  adapted  to  carding.  They  are  thus  fitted  for  felting,  and  the 
ends  of  the  fiber  are  free  to  be  drawn  out  into  the  nap.  While  card- 
wools  are  required  to  be  fine,  or  comparatively  so,  short  in  staple,  aJid  for 
the  hightest  fabrics  full  of  spiral  curls  and  serratures — qualities  possessed 
by  the  wool  of  which  the  merino  and  Saxony  fleeces  are  types— the 
combing-wools,  on  the  contrary,  must  be  long  in  staple,  from  four  to  seven 
inches,  comparatively  coarse,  having  few  spiral  curls  and  serratures, 
and  possessing  a  distinct  luster.  These  qualities  are  possessed  in  per- 
fection by  the  English  sheep  of  the  Lincolnshire,  Leicester,  and  Oots- 
wold  races ;  and  in  a  less  degree  by  the  Cordova  wools  of  the  Argentino 
Eepublie  and  the  Uonskoi  wool  of  Kussia.  Comparatively  long,  ^i\i' 
wools  of  the  merino  race,  from  two  and  a  half  to  three  inches  in  length, 
are  combed  for  making  coburgs,  merinos,  and  similar  fabrics,  but  they 
are  not  classed  in  the  trade  as  combing  or  worsted  wools. 

An  un))recedcntod  demand  for  these  wools  has  arisen  in  all  mauulsu 
turiiijLV  nations  within  the  last  ten  or  fift^n  years,  and  the  prices  Iiavr 
more  than  doubled  within  tliat  period.    This  is  due,  first,  to  the  vasit 
improvements  in  machinery  for  combing  made  within  that  period  * 
and,  secondly,  to  the  late  scarcity  of  cotton,  and  to  the  discovery  thai 
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by  tlid  nse  of  these  wools  with  cotton  warps,  au  admirable  substitute  is 
found  for  fabrics  formerly  made  from  the  fiber  of  the  alpaca. 

Some  of  the  fabrics  made  from  combing-wool  have  been  already 
mentioned.  The  list  could  be  greatly  extended,  as  these  wools  compose 
the  principal  i>ortion  of  the  wool  or  part- wool  fabrics  for  female  wear,  the 
coDSumption  of  which  is  constantly  increasing.  The  contexture  and 
iwitterns  of  the  fabrics,  or  their  combinations  with  silk,  cotton,  mohair, 
merino-wool,  and  China-grass,  are  perpetually  and  almost  indeftnitely 
changed  to  suit  the  caprices  of  fashion.  Not  only  new  tissues  but  new 
names  appear  each  year,  to  conform  to  the  fickleness  of  female  fancy. 
A  hundred  different  tissues,  not  styles,  are  made  by  a  single  house  in 
Bradford.  But  the  basis  of  all  the  fabrics  remains  the  same — English 
combing-wool. 

The  magnitude  of  this  manufacture,  and  our  present  dependence 
upon  foreign  nations,  are  shown  by  the  following  statistics:  Great 
BritiRn  had,  in  1871,  630  worsted-mills,  with  35,74G  power-looms,  em- 
ploymg  directly  109,557  operatives ;  while  she  had  1,829  woolen-mills 
numing  34,146  power-looms,  employing  125,130  operatives,  the  worsted 
mannfactm'e  employing  only  14,573  less  persons  than  the  woolen  manu- 
facture. Our  importations  of  dress-goods — composed  priucip«illy  of 
combing-wool — ^for 

186»-63,278,264  yards,  of  declared  value  of $15,463,942 

1870—67,490,126  yards,  of  declared  value  of 16,552,393 

Our  importations  for  cloths,  for  a  corresponding  period,  were,  for 

1869— Of  a  declared  value  of $7,688,343 

1870— Of  a  declared  value  of. 9,543,911 

Worsted  yarns  of  the  finer  grades  were  made  in  this  country  only  to 
a  very  limited  extent  prior  to  1860  or  1861,  except  those  made  of  shorter 
wool  delaines,  the  yarns  manufactured  prior  to  that  date  being  princi- 
pally designed  for  carpets.  The  introduction  of  the  finer  worsted  yarns 
was  due  to  our  command  of  the  Canada  wools  of  English  blood,  which 
were  admitted  firee  under  the  reciprocity  treaty.  In  1866  an  estimate 
submitted  to  the  revenue  commission  placed  the  capital  employed  in 
the  manufacture  of  yams  and  the  varied  kinds  of  worsted  goods,  exclu- 
sive of  the  manufacture  of  delaines,  in  which  American  merino  wools 
are  used  with  shorter  Canada  wools,  at  88,000,000,  and  the  yearly  value 
of  the  product  of  worsted  goods  at  not  less  than  $10,000,000. 

It  was  remarked  in  1869  by  Mr.  Mudge,  the  commissioner  for  wool 
and  woolens  at  the  Paris  Exposition  in  1867,  that — 

At  the  time  of  that  Exposition  we  had  not  then  perfect<Ml  any  ono  sinj^lo  article  of  all- 
wool  worstecl  fabrics  in  this  country  (n^t  referrinjj  to  mixed  fabrics)  which  was 
worthy  of  being  represented  there,  or,  in  fact,  in  any  exposition.  It  is  a  source  of  prido 
and  pleasure  to  all  Americans  to  consider  that,  in  so  short,  a  space  of  time,  so  much  has 
htin  done.  If  you  look  at  the  exhibition  of  wor3t(*d  fabrics  at  the  Fair  of  the  Ameri- 
can Institute  in  New  York  you  will  see  there  a  variety  of  worsted  fabrics  of  which  you 
need  not  be  ashamed. 

Mr.  Mudge  spoke  modestly*,  for  he  was  the  jnoneer  in  a  field  in  which 
he  has  achieved  brilliant  success.  And  we  add  that  all  the  money  ex- 
pended by  the  Grovernment  of  the  United  States,  on  account  of  the 
Paris  Exposition,  will  be  a  hundred-fold  repaid  by  the  new  arts,  not 
fabrics,  which  that  patriotic  commissioner  imported  into  his  own  country 
from  Europe. 

Some  comments  upon  the  exposition  of  woolen  goods  at  the  fiiir  of  the 
American  Institute  in  1869,  made  by  Mr.  John  L.  Hayes,  Secretary  of 
the  Manufacturer's  Association,  express  more  fully  the  progress  made  in 
the  worsted  industry :  , 
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During  the  gloomiest  days  of  the  war  an  association  was  formed  in  Washington  (»f 
l)atriotic  ladies,  who  pledged  themselves  towear  nothing  except  of  American  tabrica* 
tiun^  aud  we  wore  witnesses  to  the  diagrin  with  which  they  discovered  the  extremely 
limited  variety  of  worsted  goods  manufactured  here.  How  much  would  they  have  bceii 
relieved  if  they  could  have  seen  such  a  display  of  worsted  goods  as  was  exhibited  al 
our  Exposition  f   Besides  the  beautiful  dehuues  aud  cohnrgs  of  the  older  uianufacture- 

>  Caledonian  cloak- 
oplins  of  all  shades, 
ilencies,  enahle  us  to 

supplant  foreign'  productions.  *  *  "Five'  years  ago  all  our  furniture  and  curtain 
stuns,  under  the  general  term  damasks,  were  imported.  *  *  Two  alcoves  displaymg 
draperies  of  all- wool  and  common  damasks,  silk  cotelines,  reps,  and  terrys  of  variom, 
though  chaste,  designs  and  colors,  illustrate  the  advantages  which  the  AmsTican  can* 
ffumer  has  in  depending  upon  home  maxyifiicturers  who  will  not  insult  tli^  taste  1)T 
the  glaring  designs  usually  produced  for  our  market. 

To  the  above  enumeration  might  have  been  added  the  important  fel> 
ricR,  buntings  and  lastings,  achieved  since  the  war. 

This  enumeration  should  convince  wool-growers  how  earnestly  the 
worsted  manufacturers  are  looking  to  them  to  supply  the  combiDg- 
wools,  whose  deficiency  is  the  only  impediment,  under  a  stable  system 
of  protection,  to  an  indefinite  expansion  of  the  worsted  industi^.  k 
1865  the  worsted  manufacturers  were  most  solicitous  for  a  renewal  of 
the  reciprocity  treaty,  under  which  they  obtained  th»  Canada  combing- 
wools  free  of  duty.  In  1866  they  entered  into  arrangements  with  ih% 
wool-growers  which  led  to  the  tariff  of  1867,  and  imposed  a  duty  upon 
Canada  combing-wools,  practically  amounting  to  12  cents  per  pound 
and  10  per  cent,  ad  valorem,  and  placed  corresponding  duties  on  worsted 
goods.  In  1868  active  efforts  were  made  by  the  Boston  Board  of  Tcade 
and  other  commercial  bodies  for  a  renewal  of  the  reciprocity  tieatv, 
while  the  inducement  of  free  Canada  combing-wools  was  urged  upon  the 
manufacturers  as  a  motive  for  joining  the  movement.  The  msaa&x,- 
turers  refused  the  bait  so  temptingly  offered,  and  in  October,  1868,  the 
Manufacturers'  Association,  at  its  annual  meeting,  all  the  prindpal  rep* 
resentatives  of  the  worsted  industry  being  present,  unanimously  passed 
the  resolution — 

That  any  advantage  -^liieh  might  accrue  to  worsted  mannfactnre  from  the  fine  in- 
troduction of  combing-wools  under  the  proposed  reciprocity  treaty  with  Canada  vonid 
be  more  than  counterbalanced  by  checking  the  impulse  which  has  already  been  given 
to  the  growth  of  combing-wools  here;  while  the  advocacy  of  the  reciprocity  tresktj  for 
the  purpose  of  obtaining  Canada  wools  free  would  be  a  violation  of  the  spirit  of  the 
agreement  with  the  wool-growers  upon  which  the  present  tariff  on  wool  and  wooleos 
was  founded. 

Here  was  a  practical  exhibition  of  faith  in  the  protective  policy,  aad 
of  confidence  in  the  enterprise  and  intelligence  of  the  farmers,  which  it 
was  believed  would  lead  them  to  cultivate  with  vigor  this  new  field  for 
production  which  the  national  legislature  had  opened. 

It  will  be  interesting  to  agricultural  readers  to  know  the  individnal 
views  of  some  of  the  leaders  in  this  department  of  the  woolen  indus- 
try, and  we  append  some  extracts  from  remarks  made  at  one  of  tbe 
social  reunions  of  the  Manufacturers'  Association,  not  only  to  show  tbe 
importance  attributed  by  these  practical  men  to  the  growth  of  combing- 
wools,  but  to  show  how  prudently,  while  dwelling  upon  this  point,  tliey 
deprecate  the  abandonment  of  other  branches  of  wool  pnwiuction. 

Mr.  E.  B.  Bigelow,  the  first  president  of  the  Manufacturers'  Association, 
and  who,  more  than  others,  is  entitled  to  tbe  honor  of.  the  conception  ot 
the  policy  whieli  has  so  happily  united  the  wool-growers  and  woolmaD* 
ufacturers,  remarked  as  follows : 

The  combing-wool  indnsti-y,  and  the  coarse  and  fine  giTulos  of  tho  card- wool  indoi*' 
try,  have  been  alluded  to.  aud  a  ([nestion  arises  a8  to  their  relative  importance  at  iht 
present  time.     If  is  well  kuo^vu  that  the  ciud-wool  industry  c^ustitiiteahv  far  the 
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lur^er  part,  probably  foor-fiftbs  of  tho  wbole ;  and  of  that  the  extreme  fine  grade 
Utrrns  only  a  small  percentage.  The  combing-wool  industry,  as  has  been  stated,  has 
if4  ontly  a.s8umed  considerable  importance.  The  principal  hinderance  to  the  further 
Kipid  extension  of  this  branch  of .  manufacture  is  tho  limited  supply  of  raw  material. 
C  lothing-wools,  or  card- wools,  as  they  are  sometimes  called,  are  produced  in  superabund- 
ance the  world  over,  while  there  is  a  deficiency  of  long  combiug-wools.  There  is  hoth- 
iug  tbat  would  give  such  an  impetus  to  the  manufacture  of  worsted  fabrics  in  this  conn- 
try  as  a  full  supply  of  homo-grown  long  combing-wool.  Could  our  farmers,  especially 
ou  the  Atlantic  slope,  near  large  towns,  where  their  mutton  would  find  ready  sale,  be 
induced  to  engage  more  extensively  in  tho  production  of  such  wools,  I  am  sure  tney 
would  find  it  a  source  of  immediate  and  permanent  profit.  It  would  also  be  a  national 
Vnefit,  not  only  by  furnishing  the  raw  material  for  an  important  branch  of  manufac- 
ture, but  by  supplying  a  much-needed  article  of  food.  It  ia  the  growing  of  the  long 
comoing-wool  and  its  manufacture  which  have  contributed  so  largely  to  the  prosperity 
of  Eng&nd^  The  thirty  millions  of  sheep  which  she  supports  are  mainly  such  as  pro- 
doce  UiiB  description  of  wool. 

The  value  of^the  worsted  manufacture  in  England,  in  ia^)7,  was  £18,000,000,  (ov 
$90,000,000.)  Since  that  timo  it  has  largelv  increased.  In  1864,  besides  supplying  the 
wants  of  the  people,  she  exported  fabrics  to  the  value  of  £16,000,000,  (or  $80,000,1)00.) 
In  the  town  of  Bradford  alone,  tho  worjsted  manufacture  increased  in  value  from 
£H,000,000  in  1863  to  £13,000,000  in  1866.  To  France,  as  well  as  to  England,  the  worsted 
mannfactute  is  an  important  source  of  wealth.  During  my  recent  visit  to  Roubaix, 
I  saw  evidences  of  material  prosperity,  such  as  I  had  rarely  seen  before.  Its  population, 
then  76,000,  bad  dqubled  durine  the  preceding  ten  years — 43,000  of  them  being  em- 
ployed directly  or  indirectly  in  the  manufacture  of  worsted  stuffs. 

I  have  stated  that  the  clothing-wools  are  produced  in  superabundance.  I  ought  to 
have  excepted  the  very  fine  wools,  the  production  of  which  is  rather  decreasing  than 
iDcreasiog  in  all  wool-growing  countries.  One  reason  for  this  decrease  is  that  it  is  less 
profitable  to  raise  than  the  coarser  grades ;  another  is  that  the  fashions  and  the  times 
have  changed.  Instead  of  fine-wool  fabrics  many  people  now  wear  coarse-wool  fabrics. 
Improvements  in  the  processes  of  manufacture  have  enabled  manufacturers  to  make 
from  the  coarser  fiber  certain  fabrics  which  are  as  satisfactory  to  the  consumer  as  the 
finer  wool  fabrics  of  former  days.  It  is  desira1i)le  that  we  should  have  a  home  supply 
of  all  the  varieties  and  grades  of  wool  required  by  our  manufacturers,  and  I  hope  that 
our  association  will  strive  to  bring  about  that  result,  and  that  in  view  of  the  growing 
demand  and  deficient  supply  of  long  combing-wool,  it  will  make  special  efibrt  to  ex* 
tend  that  branch  of  our  sheep-husbandry. 

Hr^Madge,  late  commissioner,  &c.,  said : 

I  can  only  say  to  the  wool-growors  and  agriculturists  of  this  country  that  there  is  a 
field  more  vast  than  their  imagination  can  take  in,  in  tho  expansion  of  the  worsted  in- 
dn'^try.  It  is  the  great  branch  which  has  engaged  the  atteption  of  the  two  greatest 
nations  of  Europe,  France  and  England,  during  tho  last  ten  years.  The  great  exten- 
"iion  of  their  manufacturing  industry  has  been  in  this  branch  of  manufactiu*e.  *  *  I 
ut'Ueve  the  agriculturists  of  our  country  should  pay,  not  entire  attention,  but  more  at- 
tcation  to  the  growth  of  long  and  luster  wooLs.  There  is  a  large  amount  of  these 
wools  now  required  for  the  use  of  tho  worsted  machinery  of  this  country,  and  we  shall 
extend  our  manufactures  in  this  branch,  provided  both  wools  and  worsteds  continue 
under  the  fostering  care  of  the  Government. 

Mr.  J.  Wiley  Edmancis,  tlio  present  president  of  tlie  Manufacturers' 
Association,  said : 

The  interests  of  wool-growers  being  intimately  connected  with  ours,  they  are  sub- 
ject to  aU  that  befalls  us  as  manufacturers.  One  difliculty  we  meet  with  is  £rom  the 
tJckI»Des8  of  the  demand  for  goods  from  changes  of  fashion,  and  the  different  require- 
ini'uts  of  our  customers  as  to  the  styles  and  character  of  goods  to  be  furnished  to 
ihoni.  Wo  have  to  meet  tho  demand,  and  the  changes  required  of  us  wo  must  require 
<«f  tho  wool-growers. 

It  ifl  true  that  it  is  but  a  few  years  since  we  called  on  the  wool-grower  to  furnish 
lis  the  finest  wools,  because  then  tho  products  from  fine  wools  were  in  demand  by  our 
('Ustotnors ;  but  now  all  this  has  changed  from  the  changes  of  fashion,  and  the  present 
drmand  is  largely  for  the  coareor  wool— for  the  staple  that  makos  tho  Scotch  tweed 
r.nd  other  cloths  that  pre<lominato  in  tho  fashions  of  the  day.  Tho  fickleness  of  the 
dftuiand  is  illustrated  in  my  experience  as  a  manufacturer  of  dross  goods.  It  has  been, 
until  very  recently,  our  aim  to  bring  out  our  delaine  fabrics  so  that  they  should  be  soft 
to  handle,  and  in  finish  to  imitate  the  all-wool  French  merinos.  Now,  as  tho  fashion 
!•*,  many  styles  of  theso  goods  must  bo  made  as  stiff  and  hard  as  possible.  We  have 
to  accoiamodato  our  fabrics  to  the  changeable  tastes  of  the  ladies,  and  tho  consequence 
«  'R  o  now  require  a  large  supply  of  the  long,  liard,  combing- wools.  At  tho  present 
iini<*  it  is  the  long,  combing- wools  that  we  want,  and  shall  continue  to  want,  for  our 
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worsted  goodB.  Coorso  wools  are  in  demand,  too,  for  clotbs  for  men's  wear,  but  I  donbt 
not  that  wo  shall  very  soon  find  the  clothing- wool  manofacturers  calling  for  line  wool 
Then  the  farmer  will  find  encouragement  to  produce  the  best  wools,  bat  at  present 
there  is  a  snrplus  of  fine  wools  grown  in  the  world,  and  they  command  a  low  price 
compared  with  the  coarser  staple.  I  venture  to  say  that  it  will  not  be  three  years 
before  we  shall  find  the  fine  wools  of  the  country  in  demand  again.  At  present  long, 
combing-wools  are  in  request,  because  the  worsted  goods  have  oeen  lately  introduced, 
and  they  are  now  the  most  remunerative  of  our  fabrics.  The  combing-wools  of  this 
country  ore  on  the  increase,  and  we  are  now  beginning  to  receive  them  from  Kes- 
tucky,  and  from  Missouri  and  Oregon ;  and  I  doubt  not  that,  with  the  present  stimulut, 
their  production  will  be  abundant  in  a  very  few  years. 

This  extract  shows  that  it  is  not  for  the  interest  of  American 
manufacturers,  as  a  whole,  to  favor  tlie  production  of  any  special 
class  of  wools. 

There  are  some,  general  considerations  resulting  from  the  history  of 
prices,  and  the  condition  of  wool  production  in  the  world,  which  ^re 
cannot  pass  by. 

The  first  of  these  considerations  is  the  relative  prices  which  combing- 
wools  have  attained  in  the  markets  of  the  world.  In  1855  the  price  of 
English  combing- wool  was  1*.  12d,  In  1804  the  i)rice  of  the  same  wools 
was2«.4d.  Cordova  wools  in  1855, 8fd;  in  1864, 11  J(Z.  Austi*alian  fleeces 
averaged  in  1855,  Is.  Sd.;  in  1864,  Is.  lOd.  Cape  fleeces  in  1855,  Is,  od. 
in  1864,  Is.  4(Z.  Buenos  Ayres,  fair  mestizo,  in  1855,  Id. ;  in  1864, 8d. 
Thus,  while  in  nine  years  the  combing  fleeces  had  doubled  in  price,  the 
fine  wools  had  about  held  their  own.  The  reason  for  this  increased 
price  of  combing- wool  is  very  plainly  shown  by  the  report  of  the  Cham- 
ber of  Commerce  of  Bradford,  of  1869,  which  states  that,  while  in  1861 
1,289,172  spindles  and  43,048  i)ower-looms  were  employed  in  England 
in  the  production  of  worsted  yarns  and  goods,  2,193,210  spindles  and 
71,666  power-looms  Avero  in  active  employment  in  1868;  and  since  then 
the  ratio  of  increase  in  England,  and  in  many  places  on  the  continent, 
is  believed  to  have  b(?en  still  gieatcr. 

The  successful  production  of  combing-wools  is  limited  to  popaJoa^ 
districts  where  there  is  a  demand  for  mutton,  and  to  countries  vhere 
there  is  an  improved  agiiculture.  Thus,  England  and  Ireland  grow  the 
most  and  best  combing-wools,  while  a  little  is  grown  in  France,  Tran- 
sylvania, Hungary",  and  Holland.  England  and  France  need  all  the 
combing- wool  i>roduced  in  Europe,  and  arc  already  competing  with  us 
for  the  combing-wools  of  Canada,  that  country  being  the  most  imiwrtant 
source  of  production  on  this  continent.  Thus,  while  the  production  oi 
fine  merino  wools  in  this  country  is  liable  to  be  attected  by  the  compe- 
tition of  the  vast  pastoral  regions  of  the  southern  hemisphere,  Australia, 
the  Cape  of  Good  noi)e,  and  the  boundless  pampas  of  South  Amerira. 
and  without  protective  duties  would  be  certainly  overwhelmed,  thei^e  i> 
no  probability  of  overproduction  in  the  growth  of  combing- wool,  and 
protective  duties  on  these  wools  are  desirable,  rather  to  stimulate  pro- 
duction than  to  resist  foreign  competition. 

The  next  practical  question  arising  is,  '*  Where  in  this  country  shall 
combing-wools  be  grown  f -'  The  president  of  the  National  Wool  Grow- 
ers' Association  asserts  that  the  Cotswolds  and  Leicesters  are  well 
adapted  to  profitable  breeding  for  mutton  and  wopl  combined,  in  sitna 
tions  where  the  lands  are  rich,  not  subject  to  drought,  and  are  adapted 
to  root-culture,  and  where  good  city  markets  are  easily  accessible. 
"  They  are  great  favorites,-'  he  says,  "  with  dairy  farmers  and  wiUi  grain- 
growing  farmers  who  wish  to  keep  but  few  sheep." 

!Mr.  Walworth,  the  practical  wool-buyer,  before  referred  to,  after  urg- 
ing the  superior  profits  of  long-wool  production,  says: 

Now,  although  it  may  ho  most  profitahlo  to  keep  coiuhing-woolcd  sheep,  it  will  Dot  <]o 
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tor  every  one  to  go  into  it  indiscrimiuately.  '  Men  Trho  wish  to  have  large  Hocks  of  sheep, 
«iy  Boveral  tlionsand,  or  eyen  a  thousand  in  a  flock,  ought  not  to  keep  these  sheep,  hut 
will  do  better  with  the  merino.  Men  living  on  the  prairies  ought  not  to  keep  them, 
tor  the  nrairies  will  not  grow  combing -wool,  but  I  think  they  should  in  many  parts  of 
Kentucty,  Ohio,  the  hil£  of  Pennsylvania,  and  New  York,  and  in  the  best  parts  of 
jilichigan ;  and  in  particnlar  1  would  suggest  to  those  farmers  who  have  now  in  many 
of  the  States  coarse  native  sheep,  whoso  wool  is  common,  and  does  not  yield  much 
combing  or  delaine,  that  if  they  would  cross  those  sheep  with  a  Leicester  or  Cotswold 
ram— I  like  the  Leicester  best — in  ono  year  they  would  receive  more  than  r>0  per  cent, 
for  their  outlay,  for  their  sheep  would  be  larger  and  would  y  ieUl,  probably,  20  per  cent, 
more  delaine  or  combing-wool,  which  sells  for  more  and  sells  cinicker.  Let  them  fol- 
low tliis  cross  up  for  a  few  years,  and  they  might,  with  a  very  little  expense,  imp^pve 
tb©  breed  of  all  such  sheep.  I  do  not  recommend  them  to  buy  very  costly  rams  for 
common  purposes.    Let  men  who  make  breeding  a  business  buy  the  fancy  bucks. 

I  would  not  recommend  the  farmers  in  the  far  West,  or  in  verv  new  countries,  to 
keep  these  sheep,  for  in  such  places  the  breed  is  apt  to  run  out,  and  the  wool  becomes 
brushy  and  hairy,  and  of  very  littlb  value.  I  think  Michigan  well  adapted  for  delaine 
T^ools  of  the  medium  grades.    In  that  branch  I  have  always  classed  her  nest  to  Ohio. 

Another  question  is,  "  What  breeds  of  combing-wooled  sheep  shall 
be  kept!''  The  editor  of  this  report,  in  an  address  before  the  Kew 
York  Agricultural  Society,  thus  states  the  prevailing  opinion  among 
gro^^eis,  and  the  desiderata  as  to  further  knowledge  upon  this  subject: 

The  Cotawolds  appear  to  have  the  preference  of  by  far  the  larger  portion  of  the  mut- 
ton-prodncers,  on  account  of  size,  hardiness,  weight  of  fleece,  and  weight  of  fiber.  For 
the  prodnctiou  of  early  lambs  upon  native  or  grade  stock,  the  South  Down  is  the  pref- 
areooe  of  three-fonrths  of  the  breeders,  although  the  Cotswold  is  liked  by  many.  The 
Leicester,  the  basis  of  English  improvement,  to  which  nearly  all  her  improved  breeds 
owe  on  infasion  of  their  best  blood,  is  too  highly  bred  to  escape  deterioration  under 
cur  careless  practices.  The  Lincoln,  as  modified  by  the  breeding  of  the  last  few  years, 
is  a  magnificent  animal,  producing  a  lustroas  combing-wool  of*  great  length ;  and  it  is 
boped  uie  breed  may  gain  a  firm  foothold  upon  certain  districts  characttirized  by  snc- 
cQicnt  and  abundant  pasturage  and  largo  yields  of  roots  and  grains.  Much  of  tho 
mntton  stock  of  tho  country  is  so  mixed  and  degenerate  that  an  export  would  be  puz- 
zled to  tell  what  breed  is  x>redominant,  and  the  opinions  of  the  sheep-farmers  as  to  the 
comparativo  merits  of  difiorent  breads  are  consequently  confused  and  erroneous.  It  is 
greatly  to  be  desired  that  tho  efeiis  of  honi«t  and  rcliablt^  importers  and  breeders  of 
Jeally.fine  animals  should  receive  enconragenicnt ;  that  a  better  ac<inain*'  aice  with 
the  best  types  of  tho  breeds  may  become  ginieral,  and  a  more  coniplcto  tost  of  their 
comparative  merits  for  diflereut  locations  may  bo  g<;neral]y  enjoyed. 

For  tho  purposes  of  tho  worsted  manufacture,  the  wool  of  all  the 
EngUsh  races  above  mentioned  is  desirable,  even  tho  fleece  of  the 
shorter- wooled  Down  sheep  is  well  ada])tod  ibr  delaine  (issues  of  the 
i:oarser  texture  at  present  in  demand.  The  value  of  the  Leicester  race, 
lor  the  production  of  a  higher  quality  of  long  combing-wool,  appears 
not  to  have  been  duly  estimated  in  this  country.  Leicester  wools,  pro- 
nounced by  experts  to  be  equal  to  the  best  English,  are  produced  in  Ohio, 
on  the  borders  of  Lake  Erie.  The  report  of  the  Chamber  of  Commerce 
of  Bradford  oir  wool  supply,  issued  for  the  i)uq)ose  of  instructing  the 
British  colonies  and  foreign  dependencies  in  the  production  of  worsted 
wools,  is  the  most  authoritative  statement  as  to  the  most  desirable  race 
for  the  production  of  combing-wools.  Speaking  of  the  Canada  wools, 
the  report  says:  "  The  bulk  of  this  wool  ap])ears  to  bo  a  neglected  Lei- 
c(  ^5tcr,  but  it  is  capable  of  improvement.  There  is  a  tendency  in  some 
l>«irts  to  cross  the  native  sheep  with  United  States  merinoes,  but  lor  the 
Knglish  market  we  recommend  new  Leicester  rams,  so  as  to  impart 
I^^Dgth,  lustre,  and  soundness  to  staple."  Speaking  of  the  Turkish 
^vools,  it  says:  "Crossing  with  Leicester  rams  would  much  improve 
these  wools  for  this  market  5"  and,  of  the  Wallachian,  "  Veiy  siutable 
for  the  carpet  trade ;  could  be  considerably  improved  if  crossed  with 
Leicester  rams."  Of  tho  New  Zealand  wool :  "  Large  supplies  of  this 
wool  now  come  to  the  English  market,  and  are  very  much  in  favor, 
especially  the  long-stapled  wools,  usually  termed  the  Leicester  breed, 
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which,  at  the  colonial  sales  in  London,  realize  higher  prices  than  much 
finer  wools."  These  extracts  leave  no  ilbubt  as  to  the  blood  which  is  in 
the  highest  esteem  for  wool  production  simply,  in  the  i)rincipal  market 
for  worsted  wools  in  the  world.  To  this  it  may  be  added  that  the  recent 
experiments  of  Mr.  Lawes,  at  Kothamstcd,  establish  the  fact  that  Lei- 
cesters  rank  first  in  the  production  of  the  highest  amount  of  wool  per 
hundred  pounds,  live  weight ;  after  them,  in  order,  are  Cots^olds,  cross- 
breeds of  the  two  former,  and  Sussex,  Downs,  and  Hampshires,  and 
full-blooded  Sussex,  Downs,  and  Hampshires. 

The  remarks  preceding  apply  when  the  first  object  in  view  is  the  pro- 
duction of  wool.  But  it  must  be  borne  in  mind  that  for  the  abundant 
supply  of  combing- wool,  as  a  great  national  production,  the  raising  of 
wool  must  be  altogether  secondary  to  production  of  meat  or  mutton  and 
lambs,  and  almost  secondary  to  the  production  of  manure.  Mr.  Dodg€ 
observes,  in  the  address  before  referred  to — 

Few  owners  of  long-wooled  flocks  in  this  country  appear  to  understand  practically 
the  di£ference  between  fine-wool  and  long-wool  husbandry,  forgetting  that  it  is  the 
destiny  of  the  merino  to  be  kept  for  wool,  of  the  Leicester  to  be  killed  for  mutton,  and 
holding  the  mutton  sheep  upon  barely  thriving  rations  for  the  purpose  of  shearing  once 
.  in  each  year.  The  foUy  of  such  a  course  is  hke  that  of  a  beef-producer,  who  should  let 
his  animals  run  in  the  stock-range  and  expect  the  results  of  stafi-feeding.  The  mutton 
breeds,  like  short-horn  cattle,  are  simply  machines  for  converting  farm  products  into 
meats  and  fertilizers,  the  production  depending  upon  the  regularity  and  freedom  ihsm 
friction  with  which  the  machinery  runs — irregmar  feeding,  an  occasional  scanty  supply, 
undue  exposure  to  cold  or  temperature  uncomfortably  high,,  reducing  inevitably  tbe 
amount  ot  fleeli  produced,  by  neutralizing  the  amount  of  nutritive  power  of  a  certain 
quantity  of  feed.  To  make  mutton  with  the  ^eatest  profit,  every  pound  of  hay,  roots, 
or  grain  fed  must  yield  a  fair  result  in  flesh  gained.  Thus,  whUe  wool-growing  may  be 
successful  in  the  midst  of  primitive,  almost  barbaric,  practices  in  culture,  mutton  pro- 
duction involves  arts  of  husbandry  the  most  advanced,  and  a  knowledge  of  animal 
physiology  the  most  enUghtened. 

In  England  the  production  of  combing- wool,  the  kind  in  greatest  d^ 
mand,  was  secured  by  breeding  sheep  which  would  attain  the  utmost 
possible  weight  of  mutton,  which  could  be  fed  to  theu'  utmost  capacity, 
and  would  produce  the  largest  amount  of  manure.  The  mutton  sheep 
is  at  this  moment  not  only  the  chief  animal  product  of  England, 
but  it  is  what  it  was  declared  to  be  long  ago,  "  the  sheet  anchor  of 
English  agriculture."  It  is  the  chief  animal  product  of  Great  Britain. 
The  statistics  published  by  the  Royal  Agricultural  Society  show  that 
Great  Britain  had,  in  18G8,  30,711,396  sheep,  5,423,981  cattle,  and 
2,308,639  pigs.  The  sheep  is  literally  the  basis  of  English  husbandry. 
The  agriculture  of  England,  as  a  whole,  is  very  simple.  Four  crops,  in 
regular  rotation,  and  mainly  in  the  same  order,  constitute  her  great 
staples.  Turnips,  barley,  grass,  and  wheat  are  said  to  be  the  four  magi- 
cal words  at  which  the  earth  unlocks  her  treasures  to  the  British  farmer. 
The  four-field  or  four-shift  system,  which  pervades  the  greater  part  of 
the  kingdom,  consists  of  this  succession.  The  cash  receipts  are  for  the 
barley  and  wheat  alone ;  turnips  and  grass  serve  mainly  to  feed  the 
sheep,  which  furnish  mutton  and  wool  to  support  themiu  theurmost 
important  function,  that  of  manuring  the  turnip-fields  upon  which  they 
are  folded  for  the  four  years'  rotation.  Recent  agricultujral  wiiters  iu 
England  aflirm  this  to  be  the  main  object  of  English  sheep-husbandn. 
Professor  Colemjiu,  of  the  agricultural  college  of  Cirencester,  in  a  paiH.T 
recently  read  before  tlie  l^oyal  Agricultiu'al  Society,  on  tlie  breeding 
and  feeding  of  sheep,  says: 

*'It  is  not  dlfiicalt  to  show  that  sheep  nloiio,  apart  from  their  iulinence  on  the  coni 
crops,  will  not  pay  ft  living  protif,  after  all  tht^  expenai^s  of  growinj^  the  crops  ore  cod- 
sidered/' 

Other  practical  writers  lor  the  same  joiirunl  declare  that  there  is  no 
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profit  in  growing  sheep  in  England  simply  for  their  mutton  and  wool, 
but  that  culture  of  sheep  is  still  an  indisputable  necessity,  as  there  is  no 
other  means  of  keeping  up  the  land.  It  is  somewhat  surprising  to 
observe,  in  view  of  the  importance  of  the  combing- wool  manufacture  of 
Englanu,  how  little  consideration  appears  to  be  given  to  the  qualities  or 
the  quantities  of  the  wool  produced,  the  attention  of  agriculturists  be- 
ing principally  directed  to  the  fattening  qualities  of  the  animals.  The 
reason  is  that  the  best  quality  of  fiber  is  a  necessary  consequence  of  the 
highest  culture  of  the  animal.  The  early  maturity  and  slaughtering 
give  soundness  to  the  staple,  the  wool  from  old  sheep  being  brashy  and 
rough,  and  the  regular  supply  of  artificial  food,  when  pasturage  is  defi- 
cient, prevents  that  most  objectionable  feature  in  poorly-bred  wools — a 
long,  spiry,  coarse  top,  with  a  fine  downy  bottom.  The  length  of  the 
fiber  is  also  the  result  of  a  suitable  alimentary  regimen,  recent  physio- 
logical observations  having  established  the  fact  that  the  form  and 
diameter  of  the  filament  depend  upon  the  organization  of  the  animal, 
'While  its  length  is  determined  by  abundant  nourishment.  The  quality 
of  the  wool  ^ing  secured  by  good  husbandry,  where  there  is  an  exten- 
sive worsted  manufacture,  agriculture  need  not  concern  itself  about  the 
variety  or  special  character  of  the  fiber.  With  the  infinite  variety  of 
fibers  eveiy  wool  which  can  be  combed  has  its  special  use,  and  commerce 
and  the  wool-sorters^  skill  will  secure  for  each  its  appropriate  place. 

Chedot  tcooh. — ^There  is  another  class  of  wools  occupying  a  position 
between  combing  and  clothing  wools,  or  adapted  to  special  fabrics  both 
of  worsted  and  cloth,  which,  in  view  of  the  new  developments  of  sheep 
husbandry  and  wool  manufacture  in  this  countr^^,  deserves  more  attention 
than  it  has  yet  received.  These  jjre  the  wools  of  the  Cheviot  sheep, 
80  ext^sively  bred  in  Scotland  in  place  of  the  old  Highland  breed,  and 
which  supply  the  chief  revenue  of  the  vast  estates  of  the  noble  families 
of  Breadalbane,  Argyle,  Athol,  and  Sutherland.    * 

The  name  of  this  race  is  derived  from  the  mountains  of  Che^Hot,  in 
the  county  of  Northumberland,  England,  extending  into  the  county  of 
Roxbnrgli,  Scotland.  The  geological  basis  of  this  range  is  porphyritic, 
the  beautiful  conical  mo^mtains,  mostly  covered  with  grasses,  ferns, 
wild  thyme,  and  other  plants  distinctive  of  trappian  soil,  rising  to  a 
height  of  two  thousand  to  two  thousand  fixe^  hundred  feet;  beyond  anjl 
in  contact  with  them  is  the  rugged  country  of  the  heath,  the  true  habitat 
of  the  blackfaced  or  Highland  sheep. 

Before  the  middle  of  the  eighteenth  century  the  Cheviot  sheep  were 
confined  to  this  district.  A  little  less  than  a  hundred  years  ago  atten- 
tion was  given  to  their  amelioration,  and  the  new  Leicester  blood  was 
introduced.  The  infusion,  of  this  blood  was  the  more  cflicacious,  as 
there  is  much  reason  for  regarding  the  Leicesters  and  Cheviots  as  be- 
longing to  the  same  type,  the  Leicester  type,  as  it  existed  before  its 
amelioration  by  Bakewell,  prevailing  in  all  the  countries  washed  by  the 
North  Sea.  These  sheep  moreover  resemble  the  Leicesters  in  general 
ajipearance,  being  without  horns  and  having  white  faces  and  logs. 

The  race  Ls  now  diftused  in  all  parts  of  Scotland,  except  the  rugged 
heath-covered  districts,  where  the  Highland  race  alone  can  find  suste- 
nance. The  number  in  1856  was  estimated  by  Mr.  Stewart,  in  a  mono- 
^rrani  of  the  race  published  in  the  French  language,  at  3,700,000.  In 
the  more  southerly  counties  the  sheep-farms  are  commonly  about  2,000 
acres  in  extent.  In  general  only  a  small  part  of  the  farm  is  cultivated, 
rarely  more  than  50  to  100  acres,  and  that  only  for  winter  food  for  the 
sheep.  About  IJ  acres  suffice  for  one  sheep,  a  lami  of  1,800  acres  sus- 
taining about  1,000  sheep.    The  artificial  food  is  altogether  subsidiary 
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tx)  the  natural  herbage  of  the  farm.  It  is  Supplied  duiiug  falls  of  snow, 
and  consists  of  cultivated  grasses  or  the  produce  of  the  swamps,  and 
the  natural  perennial  grasses.  These  sheep  have  the  faculty  of  obtain- 
ing their  food,  even  when  the  ground  is  covered  with  snow,  by  scraping 
away  the  snow  with  their  feet,  and  they  prefer  the  natural  food,  tbns 
obtained,  to  dry  provender.  Protected  by  their  close  fleece,  which  pre- 
vents the  penetration  of  rain  and  snow,  they  bear  with  comparative  im- 
l)unity  the  storms  of  the  Scottish  hills.  They  need  shelter  only  from 
the  driving  snow-storms,  which  are  often  of  terrible  severity,  the  most 
common  shelter  being  a  circular  wall,  without  covering,  of  six  feet  in> 
height,  with  a  simple  aperture  for  admission  of  the  animals.  Their 
limbs  are  of  a  length  to  fit  them  for  traveling  and  enable  them  to  pass 
over  bogs  and  snows  which  a  shorter-legged  animal  could  not  penetrate. 
Mr.  Lowe  says  that  the  entire  management  of  these  sheep  in  the 
northern  part  of  Britain  has  no  parallel  in  the  same  latitudes  in  Europe. 
In  no  other  country  similarly  situated  are  sheep  so  entirely  ex];)08ed  to 
the  inclemency  of  the  weather  without  shelter  of  pens  or  houses.  "  TVere 
these  sheep,"  he  says,  ''  managed  as  in  other  parts  of  the  contUient  of 
Europe,  penned  and  fed  in  houses,  and  prevented  from  taking  nataral 
food,  the  mountains  of  the  country  could  not  maintain  one-fourth  part 
of  the  i)resent  numbers." 

The  Cheviots,  although  bred  in  pmely  pastoral  regions,  are  grown 
primarily  for  mutton.  The  breeder  in  the  mountains,  however,  rarely 
fattens  his  sheep  or  lambs  for  market.  They  are  turned  over,  at  different 
ages  in  different  districts,  to  be  fattened  by  the  farmer  of  the  arable 
lands  and  lower  and  richer  pastures.  When  fattened,  theii', mutton  L* 
held  in  the  highest  estimation.  In  the  more  southerly  counties  the 
increase  of  a  flock  of  a  thousand  sheftp  is  sold  as  lambs.  The  selling  of 
the  lambs  takes  place  in  August,  and  reaches  from  450  to  550,  of  which 
three-quarters  are  male  lambs,  and  the  rest  young  ewes ;  with  130  tol5U 
old  ewes.  These  sales,  with  the  washed  fleece,  make  the  whole  return 
of  the  flock.  In  the  north  of  S(W)tland  the  lambs  are  kept  till  three  years 
old,  and  are  then  sold  to  be  fattened. 

The  Cheviot  sheep  breed  amalgamates  readily  with  the  Leicesters, 
and  a  system  of  breeding  has  been  extensively  introduced  for  producing 
the  first  cross  of  the  descent.  The  rams  employed  are  the  pure  Leicester 
breed,  and  the  inogeny  is  superior  in  size,  weight  of  wool,  and  tendency 
to  fatten  to  the  native  Cheviot.  The  lambs  of  this  descent  are  some- 
times disposed  of  to  the  butcher,  and  sometimes  fed  until  they  arc  shear- 
lings, when  they  can  be  rendered  as  fat  as  the  parent  Leicesters,  and 
not  much  inferior  in  weight;  and  they  can  also  be  raised  to  maturity 
under  less  favorable  conditions  of  soil  and  herbage.  The  benefit,  how- 
ever, is  said  to  end  with  the  first  cross.  Mr.  Lowe  says  that  there  cannot 
be  a  question  that  for  general  cultivation,  in  the  high  and  temi>estnoas 
countries  to  which  the  Cheviot  breed  is  adapted,  the  race  should  l»e 
preserved  in  its  native  purity.  Every  mixture  of  strange  blood  has  been 
found  to  lessen  the  (character  of  hardiness,  which  is  the  distinguishinjz 
character  of  the  race.  The  beautiful  breed  of  the  South  Downs  would 
seem  to  be  of  all  others  that  which  is  best  adapted  to  improve  the 
Cheviot;  and  yet  the  experiments  which  have  been  hitherto  made  have 
shown  that  the  mixed  progeny  is  inferior  to  the  native  Cheviot  in  it> 
adaptation  to  a  country  of  cold  and  humid  mountains. 

We  have  yet  to  speak  of  the  new  claims  of  this  race  to  the  attention 
of  sheep-breeders,  resulting  from  the  new  demands  of  manufacture,  and 
the  fields  recently  opened  to  sheep-husbandry. 

The  washed  wool  of  the  Cheviot  sheep  averages  about  three  and  a 
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half  iwumls  to  each  animal.  -It  was  formerly  used  wholly  as  a  clothing- 
wool.  Since  the  attention  of  breeders  has  been  devoted  to  the  fattening? 
properties  of  the  race,  the  wool  has  increased  in  length  and  diminished 
iu  fineness.  More  lately,  and  nntil  quite  recently,  it  has  been  principally 
used  /or  combing  purposes.  It  is  liner  than  the  Cotswold  wool,  and 
can  be  advantageously  mixed  with  English  combing-wool.  The  recent 
application  of  the  Cheviot  wool,  or  a  mixturei  of  it,  with  lino  merino 
wools  to  certain  cloths  by  the  Scotch  woolen  manufacturers  has  led  to 
the  modern  fashion  of  wearing  coarse  clothes  for  business  and  morning 
costumes.  The  basis  of  the  Scotch  cassimeres,  twee<la,  and  cheviots  is 
the  coarse  Cheviot  wool  spun  with  a  mixture  of  fine  Buenos  Ayres  wool. 
The  fabrics  from  this  material  are  liked  for  hot  climates,  and  have 
become  a  demand  upon  the  continent.  Even  the  manufacturers  of  Elbeuf, 
in  France,  so  celebrated  for  their  production  of  fine  cloths,  have  been  com- 
pelled to  import  the  Cheviot  wools,  although  they  complain  bitterly  of 
the  scarcity  and  high  price.  In  view  of  these  facts,  it  can  scarcely  be 
doubted  that  the  demand  for  coarse  wools  for  clothing  purposes  will  be 
likely  to  continue,  and  for  the  production  of  such  wools  no  race  appears 
so  well  fitted  as  the  Cheviot. 

The  new  fields  for  sheep-husbandry,  to  which  public  attention  has 
been  recently  called,  comprising  the  vast  natural  pastures  between  the 
Missonri  Eiver  and  the  Pacific  coast,  the  valleys  and  plains  bordering 
upon  the  great  Sierra  Nevada,  where  the  dried  grasses,  becoming  per- 
fectly cured  uncut  hay,  furnish  perpetual  resources  for  winter  grazing, 
and  oflTer  inducements  for  the  trial  of  the  Cheviot  race.  If  mutton  pro- 
duction is  to  be  attempted  in  this  region,  the  Cheviot  race  is  worthy  of  the 
first  attention  on  account  of  its  hardiness  and  working  qualities.  If  the 
cost  of  transporting  live  sheep  by  railroad  from  the  base  of  the  mountains 
to  the  Chicago  market — as  given  by  Latham,  75  cents.per  animal — is  not 
underestimated,  the  Scotch  system  of.  breeding  upon  the  mountains  for 
fattening  upon  the  richer  lands  of  the  prairies  might  be  profitably  pur- 
sued- 

Carpet-wools. — ^The  questions  connected  with  the  production  of  cari)et-' 
vi;ools  are  of  less  interest  to  the  American  wool-])roducer,  because  the 
culture  of  the  animals  producing  these  wools  is  not  likely  to  be  pursued 
as  a  final  object  where  any  purpose  is  entertained  of  improved  sheep- 
husbandr}\  Where  stocks  of  these  animals  are  kept,  as  the  Mexican 
sheep  of  Texas,  New  Mexico,  and  Colorado,  they  are  regarded  valuable 
principally  Jis  a  basis  of  improvement  by  means  of  higher  types,  and 
their  wooik  as  points  of  departui^e  to  bo  hastened  away  from  as  rapidly 
as  possible.  Still,  the  economical  quostjon  of  the  propriety  of  encour- 
aging the  growth  of  these  wools  by  legislative  measures  is  so  important 
that  we  ciinnot  omit  the  facts  and  considerations  which  may  throw  light 
upon  a  subject  of  practical  interest.  In  starting  upon  this  inquiry  it  is 
necessary  to  refer  to  the  terms  of  the  existing  tariff  on  wools,  establish- 
ing the  basis  of  the  classification,  whicli  is: 

Third-class,  carpet  and  other  similar  wools,  such  as  Donskoi,  Native  South  Amoricau, 
Cordova,  Valparaiso,  native  Smyrna,  and  including  all  such  wools  of  like  character  a^ 
have  been  heretofore  usually  imported  into  the  United  States  from  Turkej'-,  Greece, 
Egypt,  Syria,  and  elsewhere. 

It  will  be  first  observed  that  the  name  of  the  class — '^carpet-wools"— 
desijrnates  only  the  most  characteristic  use.  Combing- wools  are  largely 
ui^d  for  carpets,  all  the  whites  in  Brussels  carpets  being  made  of  Canada 
or  combing-wools  of  English  blood,  generally  constituting  not  less  than 
one-fifth  part  of  the  fabric,  but  this  use  does  not  entitle  them  to  the  des- 
ignation of  "cjirpet- wools."    This  designation  really  includes  all  those 
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wools  which  are  not  strictly  classed  as  clothing  or  combing  wools.  It  is 
an  interesting  feature  of  the  present  classification  that  it  corresiMnds 
with  that  adopted,  upon  independent  grounds,  by  the  scientific  writers 
upon  wool  in  Earope.  M.  Moll,  the  chairman  of  the  jury  upon  wools  at 
the  Paris  Exposition,  conclndes  that  all  the  wools  of  the  world  are  natu- 
rally and  philosophically  classified  into  three  great  groups — ^1.  "HeaTT 
wools,"  corresponding  to  our  third  class,  or  carpet  and  other  simili 
wools;  2.  "  Glossy  wools,"  corresponding  to  our  second-class  or  combiog- 
wools;  3.  "Crimped  or  undulated  wools,"  corresponding  to  our  clothing- 
wools  of  merino  blood,  or  first-class,  with  the  single  exception  of  Down 
clothing-wools.  He  thus  characterizes  the  first  class,  corresponding  to 
our  third  class: 

The  hairy  wools  (laine  d  poihj)  Zachclwolle  of  the  Germans,  kempy  wools  of  the 
EDglifih,  are  produced  by  the  oyino  rs^es  which  approach  the  savage  type.  Tbe«« 
wools  vary  much  among  themselves,  as  well  in  the  proportion  of  hair  as  in  its  fineneas, 
and  in  the  length  and  value  of  this  as  of  the  wool.  There  are  some — for  instance,  xhf 
summer  Donskoi — of  which  the  down  or  wool  has  a  fineness  almost  equal  to  th;it  4tf 
merino  wool,  which,  nevertheless,  does  not  give  it  the  value  of  the  last,  because  of  the 
abundant  hair  with  which  it  is  mixed,  and  from  which  it  is  imj^ossible  to  separate  it 
after  it  has  been  shorn. 

Mr.  Moll  omits  a  characteristic  feature  which  is  observed  in  the  wooIj^, 
l)articular]y  those  of  long  fiber,  in  our  third  class,  namely :  an  inequality 
in  the  diameter  of  the  fiber,  which  often  presents  a  long,  spiry,  coarse 
top  with  a  fine,  downy  bottom,  a  peculiarity  noticed  by  the  Bradford 
wool-supply  committee  in  the  Iceland  long-wools.  At  the  time  of  the 
official  examination  of  the  wool  samples  collected  for  the  use  of  the  cus- 
tom-house ofiicers,  this  characteristic  of  long  carpet-wools  was  clearly 
pointed  out  by  wool  experts  consulted  by  the  examiners. 

At  first  glance  it  would  seem  easy  to  permanently  classify  wools  simply 
by  the  races  which  produce  them,  as  it  would  be  naturally  presumed  that 
certain  races  would  invariably  produce  wool  characteristic  of  their  origin. 
For  any  determinate  period  this  basis  of  classification  would  be  correct 
enough,  and  the  present  classification  has  clearly  in  view  the  iBresent 
products  of  certain  races.  But  for  a  truly  scientific  and  permanent 
method,  this  principle  of  classification  is  out  of  the  question.  Mr.  San- 
son, the  most  eminent  of  the  modern  writers  of  zootechny,  has  clearly 
shown  that  the  specific  characters  of  the  species  of  sheep  are  established 
by  "fche  forms  of  the  skeleton,  and  of  the  head  in  particular,  which  are 
absolutely  fixed,  and  transmit  themselves  infallibly  by  generations  be- 
tween individuals  of  the  same  species.  But  he  insists  upon  the  absence 
of  any  value  in  the  characters  of  the  fieeco  or  the  muscular  parts  which 
surround  the  skeleton,  as  a  me^ins  of  determining  the  characteristics  of 
the  types  or  races  of  sheep.  He  regards  the  fleeces  and  muscular  fonas 
of  sheep  as  but  secondary  characters.  These  secondary  quahties, 
although  they  may  be  of  the  highest  importance  in  view  of  utihty,  ;mi 
the  only  ones  capable  of  being  developed  by  the  art  of  culture,  sudi.as 
modes  of  habitation  and  alimentation.  He  shows  that  the  form  and 
quality  of  wool  cannot  bo  of  any  avail,  contrary  to  what  is  commonly 
believed,  for  the  determination  of  the  ty  pes  of  sheep,  and  for  the  natural  . 
classification  of  their  races,  but  that  the  form  and  quality  of  the  vot*l 
are  dependent  upon  alimentation  and  shelter.  Although,  according 
to  principles  laid  down  by  Mr.  Sanson,  the  races  now  producing  inlerioi 
carpet-wools  may  be  capable  of  being  so  improved  by  culture  in  their  sec- 
ondary (lualities  as  to  produce  combing,  or  even  clothing  wools,  it  is 
equally  tme  that  unimproved,  degenerate,  and  neglected  races  tend  to 
deteriorate  in  the  secondary  qualities,  such  as  those  of  flesh  and  liber. 
The  countries  designated  in  the  wool  classification  as  producing  the 
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characteriBtic  carpet- wools  ave  tho«e  where  no  improvement  has  taken 
place,  except  by  a  partial  introdaction  of  the  merino  blood,  and  no  gen- 
eral term  appears  more  appropriate  to  characterize  the  animals  produc- 
ing these  wools  than  that  employed  by  M.  Moll,  the  "  half  savage  ovine 
races.'^ 

The  well  known  expert,  Mr.  George  W.  Bond,  in  his  paper  on  the  "Cus- 
tom-house Wool  Samples,'^  published  in  the  first  volume  of  the  Bulle- 
tin of  the  National  Association  of  Wool  Manufacturers,  has  shown  that 
the  sheep  of  the  countries  designated  as  producing  carpet- wools  have 
descended  from  races  quite  distinct  from  those  producing  clothing  or 
combing  wools.  The  native  South  American,  Cordova,  and  Valparaiso 
wool  is  shown  to  be  produced  by  descendants  of  "  chourros,''  or  coarse- 
wooled  sheep  of  Spain.  The  chourros,  as  compared  with  the  merinoes, 
arc  thus  described :  "They  are  larger,  longer,  and  higher  upon  the  legs; 
they  have  a  head  smaller  and  more  tapering ;  the  legs  and  head  are 
\vithoutwool;  they  are  of  a  robust  habit ;  they  are  more  easy  to  nourish; 
they  bear  hunger  ami  the  inclemency  of  the  season  better;  the  wool  is 

straight  and  longer,  much  less  fine,  and  much  inferior  in  value.''    The 

native  T^ools  of  Asia,  including  the  East  Indies,  the  north  of  Africa,  and 
the  most  southern  parts  of  Europe,  are  shown  to  have  a  common  origin — 
the  broad-tailed  sheep,  the  most  ancient  race  known,  and  which  has 
remained  almost  without  improvement,  with  the  exception,  perhaps,  of 
the  Karamanian  sheep  refen^ed  to  hereafter.  The  semi-savage  character 
of  this  race  is  shown  by  foe  name  applied  to  it  by  Mr.  Sanson,  "the 
barbarous  type.'' 

That  all  these  wools  ai'e  justly  charaeterized  as  carpet- wools  is  demon- 
strated beyond  question  by  the  uses  to  which  they  are  applied.  The  first 
volume  of  the  Bulletin  of  the  I^ational  Association  of  Wool  Manufiic- 
turers  contains  a  statement  of  nearly  two  hundred  importations  of  wools, 
of  the  tliird  cla^s,  into  the  port  of  Boston  during  the  year  18G9,  and  with 
scai-cely  an  exception  the  origin  of  these  wools  was  in  countries  desig- 
nated, in  the  wool  tariff,  as  those  from  which  "  carpet  and  other  similar 
\rools^  are  "usually  imported." 

The  article  introducing  this  statement  was  called  forth  by  the  asser- 
tion made  by  a  wool-growers'  association,  n"  that  considerable  quantities 
of  wool,  suitable  for  clothing  purposes,  are  admitted  under  third-class 
duties,  paying  only  3  cents  per  pound."  The  Bulletin  says :  "  Before  in- 
troducing the  statement  of  importations  (third-class  wools)  we  would 
call  attention  to  some  other  important  facts  tending  to  sustain  our  posi- 
tion, that  "carpet  and  similar  wools,"  imported  into  this  country,  are 
used  exclusively  for  the  purposes  intended  by  the  law.  We  are  informed 
by  the  appraiser  in  Boston,  Mr.  Eice,  and  the  agents  of  the  mills  here- 
after refeiTcd  to,  that  two  of  the  caq)et  mills  which  are  the  largest  con- 
sumers of  the  wools  of  the  third  class,  one  of  them,  the  Lowell  Manufac- 
turing Company,  consuming  nearly  one-fifth  of  the  whole  importation, 
at  the  request  of  the  appraiser,  Mr.  Bice,  had  an  inspection  made  by 
experienced  sorters,  of  the  stocks  of  imported  wools  in  the  wool-houses, 
to  determine  the  amount  of  clothing- wools  which  they  contained ;  and 
that  this  inspection  established  the  fact  that  these  stocks  did  not  contain 
more  than  1  per  cent,  of  clothing-wools — ^not  enough  to  pay  for  sorting. 
In  fact,  all  the  wools  bought  by  these  two  establishments  are  used  ex- 
clusively for  carpets,  not  a  pound  of  the  wools  bought  or  imported  as 
carpet- wool  having  been  used  or  sold  for  any  other  purposes.  This  fact 
is  more  remarkable  and  conclusive  since  the  Lowell  Manufacturing  Com- 
pany alone  imports  and  uses  not  less  than  six  million  pouiyls  of  wool 
per  year^  and  the  purchases  are  made  often  by  full  cargoes,  and  usually 
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ill  large  lots.  The  second  fact  is  tli«it  the  largest  importers  of  Soutb 
American  wools,  Hemmenway  &  Company,  of  Boston,  have  given  orders 
to  their  agents  in  South  America  to  allow  no  mixture  of  clothing-wools 
with  the  wools  of  the  third  class  bought  oa  their  account.  Finally,  the 
increase  of  the  carpet  manufacture  in  this  country  fully  accounts  for  tlie 
increase  of  the  imi)ortations  of  these  wools.  The  great  increase  is  in  the 
manufacture  of  ingrain-carpets,  used  principally  by  consumers  of  moder 
ate  means,  for  no  feature  of  American  domestic  life  is  more  noticeabk' 
than  the  universal  use  of  carpets,  even  in  the  humblest  homes.'' 

Mr.  Myers,  in  his  eflective  speech  in  the  Uouse  of  llepresentutivt'^i, 
asserts  that  seven  thousand  persons  are  now  employed  in  the  city  of 
Philadelphia  in  the  manufacture  of  these  carpets  upon  hand-looms,  ami 
that  they  use  only  imported  wool.  The  ^'  Industrial  Protector,"  pub- 
lished in  Philadelphia,  gives,  from  facts  furnished  by  a  former  secretary 
of  the  Carpet  Weavers'  Association  of  Great  Britain,  the  statement  tliat 
there  are  in  Philadelphia  between  four  thousand  and  five  thousand 
hand-looms  engaged  on  ingrain  Dutch  and  Venetian  carpets,  about  niue- 
tenths  of  which  are  working  on  ingrains ;  and  that  the  productive  power 
in  the  United  States  is  5,200  looms  and  800  power-looms,  equal  to  2,000 
hand-looms,  making  a  total  production  of  7,200  hand-looms :  while  the 
total  productive  power  of  England  is  only  2,100  hand-looms.  With  the 
vast  consumption  of  w^ools  of  the  third  class,  implied  in  theise  figures 
there  is  no  necessity  of  resoi-ting  to  the  theory  of  the  consumptiou  of 
these  wools  for  clothing  i^urposes,  to  accoihit  for  their  large  importatiou. 

It  is  evident  from  tlie  above  statement  that  no  loop-hole  exists  in  tlie 
tariff*  on  carpet-wools  for  the  admission  of  the  clotldng  and  combiu;,'- 
wools  at  lower  duty  than  the  law  intends.  We  are  now  prepared  to 
meet  the  inquiry  why  equally  high  protective  duties  are  not  due  for 
these  wools  as  tor  combing  and  clothing  wools.  The  answer  is:  1st. 
That  the  encouragement  of  the  production  of  these  semi-savage  wools  is 
neither  desirable  nor  practicable,  because  it  is  mdte  profitable  to  grow 
clothing  or  combing  wools.  The  animals  producing  these  wools  vrill 
not  be  grown  in  populous  districts,  because  they  are  not  i)roducers  of 
mutton;  nor  in  pastoral  regions,  because  they  ]>roduce  less  than  lialf 
the  weight  of  wool  of  the  merino,  owing  to  the  less  number  of  coarse- 
wool  fibers  on  the  same  extent  of  surfac^e.  2d.  A  high  duty,  not  com- 
pensated by  an  increase  of  production,  would  check  an  important  natioual 
industry,  or  if  a  neutralizing  duty  were  placed  upoii  carpets,  would  tax 
the  consumer  to  the  full  amount  of  the  added  duty,  w^hich  is  not  the  cas*- 
when  the  production  of  wool  is  increased  by  the  duty.  Dr.  Raiuhill 
speaks  authoritatively  upon  the  question  of  the  profitable  prodnctiou  t»f 
cari)et-wools  in  this  country.  Iteferring  to  a  provision  which  had  l>een 
suggested,  that  all  kinds  or  classes  of  wool  which  furnish  any  clotliinj; 
or  combing  wool,  should  pay  the  same  duties  as  those  two  kinds,  he 
says: 

What  would  be  tho  consequence  of  such  a  tar i ft?  From  the  largo  amouut  of  w<>j'l 
per  yard  necessarily  nsed  hi  carpets,  tho  imposin*?  of  cla^sofl  1  and  2  duties  ^TfonM 
raise  tho  prices  of  these  fabrics  to  an  oppressive  pitrh  on  consumers  of  small  meju^^ 
They  now  have  io  pay  for  them  all  they  care  to  do.  We  do  not  believe  in  enconragiug 
popular  extravagance ;  but  wo  do  bclicvo  in  placing  no  unnecessary  obstacles  in  tLf* 
way  of  tlie  widest  ])opular  enjoyment  of  those  comforts  and  adoniments  which  bot!' 
indicate  and  i)roduce  taste,  culture,  and  all  that  goes  Io  make  up  civilization.  L'l:- 
islators  have  no  right  to  rcMider  such  enjoyments  less  altaiuable  by  enhancing  tlii;r 
cost  witliont*  the  most  stringent  reasons.  If  protecting  duties  on  earpet-wo<ils  wcv- 
necessary  to  foster  nu  existing''and  important  national  husbandly,  which  iseasential  t'» 
the  public  subsistence,  to  the  gcnernl  agriculture  of  the  country,  and  to  the  utilizat;"" 
of  the  vast  ])ort.ions  of  tho  public  domain,  jus  is  the  case  with  clothing  and  conibin; 
\^^ol  husbanilry,  then  those  duties  would  bo  as  justifiable  in  one  instance  as  iu  thr 
other ;  and  the  same  ultimate  compensation  would  bo  mado  to  the  cousomer  by  the  re- 
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dnction  of  prices  oaased  by  domestic  competition.  Bat  duties  equal  to  those  on  cloth- 
ing and  combing  wools  wil]  not  now,  nor  probably  for  geoerations  to  come,  lead  to  any 
extensiTe  production  of  carpetrwools  in  our  conntry,  becanse  it  would  cost  as  much  or 
more  per  pound  to  grow  them  as  to  grow  the  former,  and  the  aggregate  value  of  wool 
snd  mutton  would  be  less.  For  our  growers,  then,  to  insist  that  carpet-wools  should 
perpetually  pay  the  same  duties  as  the  seriously  competing  wools,  because  a  compara- 
tively  small  amount  can  bo,  and  is,  used  in  clothing  aud  combing  fabrics,  when,  too,  as 
already  said,  this  use  Idnds  an  equivalent  in  the  use  of  the  latter  in  carpets,  would  be- 
tray a  selfishness  so  inordinate  tnat  it  could  not  fail  to  disgust  the  groat  mass  of  our 
people. 

The  statement  that  it  is  not  desirable  to  introduce  into  this  country 

the  races  producing  carpet-wools,  demands  some  slight  qualification. 

In  sections  of  the  country,  like  Texas  and  New  Mexico,  where  the  Mex 

ican  ewes,  descended  from  the  smaller  and  shorter-wooled  Spanish 

choorros,  can  be  cheaply  procured,  it  may  be  desirable  to  import  them 

for  crossing  with  merino  bucks,  as  the  cheapest  and  most  rapid  means  of 

obtaining  abundant  stock ;  but  in  that,  the  ultimate  intent  is  not  to  obtain 

a  carpet  but  a  clothing  wool.    Special  qualities,  besides  the  fleece,  in 

races  producing  carpet- wools  and  special  adaptation  to  peculiar  districts, 

may  recommend  their  introduction.    Such  an  exception  appears  to  be 

the  Karamanian  sheep  of  Asia  Minor.    The  broad-tailed  or  barbarous 

type  of  sheep  found   in  the  north  of  Africa,  Syria,  and  Asia  Minor, 

although  producing  in  Asia  Minor  admirable  carpet-wools,  from  which 

the  Turkish  rugs  and  carpets  are  fabricated,  has  always  been  regarded 

with  contempt  by  European  cultivators.   A  recent  work,  by  the  Rev.  Dr. 

Van  Lenness,  entitled  "  Travels  in  little-known  parts  of  Asia  Minor,'' 

shows  that  the  broad-tailed  sheep  is  carefully  cultivated  in  some  parts 

of  Asia  Minor,  the  best  breed  being  raised  in  Earamania,  a  high  and 

cold  district  in  the  southern  portion  of  the  peninsula.    Speaking  of  a 

district  in  that  region,  he  says: 

A  good  many  flocks  of  the  hroad-tailed  sheep  are  pastured  here,  and  the  hreed  raised 
io  the  district,  as  well  as  farther  south,  is  highly  esteemed.  Itr  has  been  a  matter  of 
fioqirifie  to  me  that,  while  so  much  attention  has  been  paid  in  Europe  to  every  natural 
production  of  Asia  Minor,  tho  broad-tailed  sheep  has  not  only  been  neglected,  but 
travelers  have  always  spoken  of  it  with  disdain  and  ridicule.  The  i)oor,  meek  animaFs 
borden— his  ponderous  tail— which,  in  the  eyes  of  the  natives,  constitutes  a  most  valu- 
able prize,  is  spoken  of  as  an  unnatural  excrescence.  *  *  J  believe,  however,  that 
this  creature  constitutes  one  of  the  most  valuable  possessions  of  the  people  of  this  land, 
and  should  ereatly  regret  to  see  the  breed  exchanged  for  any  otner,  not  excepting 
meriooes.  True,  the  wool  is  not  fine,  and  cannot  be  employed  for  the  most  delicate 
taztures.  It  supplies,  however,  what  is  most  needed  by  the  common  people— a  staple 
for  manufkoturing  cheap,  coarse,  and  warm  garments,  and  exceUent  carpets.  But  the 
flesh  of  the  anim^  is  superior  to  any  breed  on  the  face  of  the  earth.  "  *  The  natives 
liilly  appreciate  the  economical  value  of  the  broad-tailed  sheep,  and  it  has  nearly  sup- 
planted every  other  breed  on  tho  peninsula.  Fine  rams  fetch  a  high  price,  and  you 
see  them  kept  in  all  parts  of  the  country  solely  for  breeding  purposes.  Nor  is  the 
broad  and  heavy  tail  the  least  valuable  portion  of  the  animal ;  it  is  whoUy  composed 
of  fat,  which  differs  essentially  from  tallow  or  any  other  fat,  except  lard.  Its  delicacy 
enables  it  to  take  the  place  ot  butter  for  culinary  purposes ;  and  it  is^  in  many  respects, 
BO  far  superior,  while,  also,  decidedly  cheaper,  that,  in  most  parts  or  the  country,  but- 
ter is  not  manuDcbctured,  becanse  it  is  not  needed ;  milk  is  thus  made  into  cheese  only.^ 
Moreover,  "  tail's  £at,"  as  it  is  called,  is  as  much  an  article  of  merchandise  here  as  any' 
other  necessary  or  comfort  of  life  ;  and  a  market  uusupplied  with  it  would  be  poor 
indeed.  It  fetches  a  medium  price  between  taUow  and  butter,  and  is  almost  entirely 
used  by  the  natives  instead  of  the  latter.  There  can  hardly  be  a  doubt  that  this  aoimiu 
woold  sncceed  in  Europe,  for  it  is  hardy,  and  the  best  breed  is  raised  in  Karamania,  a 
high  and  cold  district  in  tho  southern  part  of  the  peninsula. 

"So  snggestion  bearing  npon  the  prodnction  of  raw  material  for  our 
industry  or  means  tor  sastenan<ce  is  to  be  slighted,  and  the  feasibility 
and  advantage  of  introducing,  by  the  same  agencies  which  have  effected 
the  importation  of  the  Angora  goat  from  Asia  Minor,  the  Karamanian 
sheep  for  culture  in  the  high  and  arid  regions  of  the  far  interior,  where 
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they  would  unquestionably  flourish,  may  possibly  be  found  worthy,  in  the 
new  demand  for  coarse  wools^  of  the  attention  of  our  breeders. 

The  space  allotted  to  this  article  will  not  permit  the  disenssioD  of  tbe 
important  practical  questions  of  tbe  preparation  and  putting  tip  of 
wool  for  market }  btit  one  question  connected  with  that  preparation  U 
too  important  to  be  passed  by  in  silence  5  this  is  the  feasibility  of  dis- 
pensing with  the  washing  of  sheep  prior  to  shearing.  The  testimouj 
presented  in  the  discussions  at  the  Syracruse  convention  shows  that  the 
requirement  of  this  preliminary  washing,  made  indispensable  by  the 
present  demands  of  the  majority  of  manufacturers,  is  regarded  as  s 
he^avy  burden  upon  tbe  wool-grower.  In  many  districts,  as  in  Texas^ 
this  washing  is  impossible  on  account  of  the  want  of  convenient  streams 
of  wat^r.  In  others  the  process  is  unhealthful,  both  to  animus  and  meO) 
&om  the  coldness  of  the  streams ;  and  everywhere,  as  ordinarily  pra& 
ticed,  it  is  injurious  to  the  sheep^&om  exposure  to  wet  and  cold,  and  the 
rough  handling  to  which  they  are  subjected.  Mr.  Montgomery,  the  late 
president  of  the  Ohio  Wool  Manufacturers'  Association,  expresses  tbo 
objeotions  of  wool-growers  to  washing  sheep  as  follows : 

tt  has  been  asked  why  we  wish  to  sell  oar  wool  in  au  ubWasbed  oonditiou.  Onerca- 
BOti  is,  that  we  doD't  want  to  subject  our  sheep  to  the  lalx>f  of  oatryinc  teu  or  twenty 
pounds  of  wool,  soaked  with  water^and  to  consequent  discomfort  and  iluiess,  for  »  week, 
more  or  less,  uutil  it  gets  dry.  We  don't  choose  to  dress  them  in  wet  clothes  for  tint 
length  of  time.  Another  reason  is,  we  want  to  shear  our  sheep  early :  and  If  we  un- 
dertake to  wash  them  we  cannot  do  it,  for  the  water  is  too  cold,  hoti  for  tbo  sheep  asd 
the  men,  early  in  tbe  season.  A  great  many  men  in  otir  western  country  caoDot  g» 
iiito  the  wat<er ;  one  is  subject  to  rheumatismi  another  to  ague.  A  great  proportioo  of 
our  men  are  foreigners,  raw  men,  not  capable  of  handlintr  sheep  skillfully  ;  and  then 
the  cost  of  getting  it  done  is  more  than  the  increased  cost  of  getting  It  to  market  with 
the  dirt  still  in  the  fleeces. 

Notwithstanding  these  sensible  objections,  the  tnajority  of  manufao 
turers,  at  present,  prefer  to  purchase  Wools  in  the  washed  state.  The 
l)rinclpal  reason  f^r  this  preference  is,  that  it  having  been  the  custom  d 
the  country  to  put  the  wools  in  market  in  a  washed  state,  the  mannfac- 
turers  have  become  accustomed  to  form  'their  judgment  as  to  qoftlity 
and  value  upon  wools  in  this  condition*  It  is  understood  that  tbe  8qI> 
ject  has  been  brought  before  the  National  Association  of  Woo!  Manu- 
facturers, but  that  no  disposition  has  boen  matiifested  to  recommend  a 
change  in  the  usage  of  the  country.  Besides,  it  is  manifest  that  no 
change,  like  that  demanded  by  the  wool-growers  oould  be  broagbt 
about  by  resolutions  of  associations  or  conventions.  It  may,  howerer, 
be  eflected  by  other  influences  now  iti  operation.  The  value  ot*  solu- 
tions of  the  yolk  of  fleeces  as  a  source  of  potash,  as  a  manure  for  the 
land,  or  for  use  in  the  arts,  has  been  demonstrated  in  France,  and  is 
being  better  appreciated  in  this  country.  Methods  at^  beitig  introduced 
in  tuany  establishments  for  preserving  and  converting  into  manure  tiic 
solutions  of  yolk  obtained  by  washing  the  raw  fleeces  in  cold  vrater. 
Thus  the  unwashed  fleeces  have  a  new  value  to  manufacturers  which 
may  gradually  lead  them  to  prefer  purchasing  the  fleeces  m  the  ra^ 
state.  On  the  other  hand,  the  intelligent  wool-grower,  seeing  the  vaine 
of  those  solutions,  may  be  indaced  to  wash  his  sheep  at  hoioe^  in  socfa 
a  manner  that  the  wash-water,  so  rich  lu  potash,  may  bo  dlstrlbutad 
upon  the  land  as  liquid  manure.  This  question,  upon  which  wool-gro^^ 
are  so  sensitive,  will  be^settled  by  natural  causes,  which  will  tend  to 
bring  about  the  result  which  is  the  most  economical  on  tbe  wbol«* 
In  this,  as  in  all  cases,  the  interest  is  mutual  between  the  tDODoliac* 
turers  and  the  wool-growers.  It  is  for  the  interest  of  the  manufiicturers 
that  that  course  shall  be  pursued  by  the  wool-growers  which  in  theeod 
will  enable  them,  with  a  fair  profit,  to  give  to  the  .manufiactitrera  tiie 
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ui  eatest  qnantity  and  the  greatest  value  of  wool  at  the  lOAvec^t  cost.  The 
(listinctioD  between  these  two  bodies  of  prodocers  is  bat  nominal,  for  each 
is  engaged  upon  different  parts  of  a  series  of  processes  by  which  the 
raw  products  of  the  soil  are  converted  into  the  clothing  of  man.  They 
bave  a  oontrolUng  interest  in  common^-^the  permarnent  establishment  of 
the  woolen  industry  in  all  its  branches,  agricultural  and  niaunfaeiuring, 
npon  Americaa  soil. 


AGRICULTURAL  PATENTS  OF  1871.  ^ 

The  task  of  recording  improvements  in  agricultural  implemcuts  grows 
more  difficult  yearly.  lu  the  eaxly  stages  of  our  history  it  was  com- 
paratively easy  to  look  back  upon  the  enorts  of  a  year  and  to  note  the 
progress  made,  as  the  number  of  inventions  was  small,  and  the  changes 
were  radical  and  strongly  marked, 
in  this  article  it  is  our  purpose  simply  to  take  a  general  survey  of  the 

iield  of  affricultural  invention  for  the  year  1S71,  to  call  attention  to 
that  which  is  most  striking,  and  to  indicate  the  direction  of  improve- 
menu  In  so  doing  we  are  not  to  be  understood  as  passing  judgment 
upon  the  merits  of  any  case.  It  is  possible  that  the  most  important 
inventions  which  the  year  presents,  have  been  overlooked,  as  the 
examination  of  so  large  a  number  must  necessaiily  be  cursory,  and 
cannot  often  descend  to  details.  Besides,  it  must  not  be  forgotten 
that  to  determine  what  is  novel  it  is  necessary  to  institute  a  compailson 
with  previous  inventions.  If  each  invention  was  wholly  new,  the  task 
would  resolve  itself  into  one  of  mere  compilation,  but,  in  most  cases,  the 
old  and  the  new  are  so  connected  that  the  latter  is  generally  but  an  im- 
provement, sm  addition  to,  or  an  alteration  of,  the  tormer,  i^quirtng  nice 
discrimination  and  careful  investigation  to  determine  the  dividing  line. 
Many  classes,  too,  must  be  passed  over  without  specific  mention  as  not 
of  general  importance,  though  intrinsically  valuable  and  important  iu 
particular  cases. 

There* are  three  giand  divisions  of  agricultural  machines  and  imple* 
ments  in  the  United  States  Patent-Office. 

The  first  division  contains  maohines  and  implements  devoted  to  the 
cultivation  of  the  soil,  and  is  known  as  the  class  of  ^^  Tillage.*'  It  em- 
braoee  plows,  harrows,  seeders  or  planters,  ccdtivators,  and  tlie  like. 

The  second  includes  machines  and  implements  for  harvesting  the  crop, 
i^ach  as  reaping  and  mowing  machines,  hay-spreaders,  rakes,  &c. 

The  third  embraces  thrashers,  straw-cutters,  cotton-gins,  dairy  uteu- 
ttils.  and  machinery  and  implements  of  a  stationary  character,  used 
under  cover. 

PLOWB. 

While  this  important  implement  has  received  its  full  share  of  atten- 
tion during  the  past  year,  as  indicated  by  the  large  number  of  patents 
issued,  the  Jjjaprovements  are  mainly  of  a  charact^jr  scarcely  to  be 
observed  in  a  general  inspection. 

The  points  of  improvement  first  to  be  noted  are  contiivances  to  adjust 
the  beam  of  the  plow  by  elevating  or  depressing  it  without  changing  the 
relation  of  the  handles  to  the  standard  or  laudsido,  the  purpose  of  whjcb  Is 
to  regulate  the  depth  of  the  farrow  according  to  the  nature  of  the  soil  or 
other  circumstances.  The  general  character  of  the  invention  will  be  un- 
derstood by  imagining  a  plow^beam  so  connected  to  the  standard,  by  pivot 
or  otherwise,  that  the  outer  end  of  the  beam,  or  the  point  where  ^^^g^^^^ 
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is  attacbed,  may  be  raibed  or  lowered  at  will.  The  beam  extends  rear- 
wardly  in  the  direction  of  the  handles,  and  is  provided  with  Boitablo 
means,  such  as  holes  and  pins,  to  regulate  the  adjustment  To  ran  a 
deep  furrow  with  a  plow  of  this  construction,  it  is  only  necessary  to  raise 
the  forward  end  of  the  beam  the  proper  distance,  and  then  secure  the  ad- 
justment by  the  means  suggested  at  the  inner  end.  The  consequence 
is  that  the  share  runs  deeply  into  the  soil  without  the  special  effort 
heretofore  necessapy  on  the  part  of  the  plowman.  To  make  a  shallow  fur 
row,  the  forward  end  of  the.beam  is  depressed.  These  contrivances  may 
X)rove  valuable  in  assisting  persons  otherwise  unable  to  make  a  furrow 
of  a  particular  kind,  as  well  as  in  securing  uniformity  of  depth  of  furrow. 
With  a  plow  without  adjustment  of  parts  for  this  purpose,  it  is  obvious 
that  uniformity  of  depth  must  depend  largely  upon  the  skill  of  the  plow- 
man, and  where  skill  is  wanting,  the  furrow  mu«t  vary  in  depth.  It 
should  not  be  inferred  that  neither  skill,  strength,  nor  care  is  required 
for  the  proper  management  of  a  plow  of  this  construction.  All  of  these 
are  needed;  but  it  is  believed  that  good  work  can  be  obtained  with  les< 
executive  capacity  and  labor  than  with  the  old  stylo  of  rigid  construction. 

Attention  has  also  been  turned  to  the  line  of  draught.  This  is*au  old 
question,  nor  can  it,  perhaps,  be  said  that  the  priucii)le  embodied  in  tbe 
devices  noted  is  novel.  The  specific  means  patented  are  prima  fade 
novel,  and  it  is  only  to  the  general  character  of  these  means  that  atta- 
tiou  is  called.  Several  inventors  have  devised  new  means  for  briugiDg 
about  a  closer  relation  between  the  real  line  of  draught  and  that  by 
which  the  draught  is  applied. 

Another  point  to  which  attention  has  been  directed  is  the  improve- 
ment of  the  rotary  mold-board.  A  rotary  mold-board  is  not  in  these 
days  a  novelty ;  it  is  circular  in  form,  and  mounted  on  a  journal  io  its 
center,  so  that  as  the  sod  passes  over  its  face  the  mold-board  will  re- 
volve u\>on  its  bearing.  The  purpose  is  to  diminish  the  friction  of  the 
sod,  and  thereby  lessen  the  draught.  Whether  the  principle  upon  which 
this  construction  is  based  be  true  or  false,  it  is  not  our  purpose  to  dis- 
cuss. Some  persons,  however,  believe  that  the  friction  of  the  Bod  on 
the  mold- board  is  so  slight  as  to  be  really  unimportant.  To  keep  these 
rotary  mold-boards  clean,  scrapers  of  various  kinds  are  used,  a  station- 
ary knife  fitting  snugly  in  the  dish  of  the  mold-board,  with  a  secondar} 
disk  similarly  arranged,  being  a  notable  illustration. 

There  are  several  improvements  in  hillside  plows  worthy  of  uotice. 
By  a  hill-side  plow  is  understood  one  so  constructed  as  to  be  adapted 
to  laying  the  furrow  either  to  the  right  or  left  hand,  at  will.  Such  a  con- 
struction is  essential  in  cases  where  it  is  necessary,  in  plowing  on  hilly 
points,  to  return  in  the  same  furrow.  It  is  obvious  that  if,  with  an  or- 
dinary plow,  the  furrow  be  thrown  to  the  north  when  going  in  a 
westerly  direction,  it  would  be  thrown  to  the  south  when  returning 
eastwardly.  If  the  mold-board  be  reversible,  however,  the  furrow  may 
be  thrown  always  to  the  north,  whether  driving  east  or  west  The 
means  heretofore  generally  resorted  to  for  accomplishing  this  result,  Trerr 
of  two  kinds.  In  the  first  there  were  provided  two  plowshares,  which 
were  placed  back  to  back,  so  that  the  point  of  one  woul*be  in  the  di- 
rection of  the  driver's  feet,  the  other  occupying  the  usual  position.  Tbe 
rear  share  did  no  duty  while  in  that  position,  but  on  reaching  the  end 
of  the  furrow,  the  hprses,  with  the  beam  and  handle  of  the  plow,  were 
turned  around,  bringing  the  rear  mold-board  in  front,  and  the  other  m 
the  rear.  In  the  second  stylo  there  were  employed  also  two  plow- 
bhai'es,  a  right-hand  and  a  left-hand  share;  one  situated  in  the  custom- 
ary position,  the  other  mounted  on  the  top  of  the  beam-  On  reaching  the 
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cud  of  the  furrow  the  position  of  the  respective  shares  was,  by  a  tiim- 
over  movement,  reversed,  so  that  the  right-hand  share,  if  it  had  been 
down,  woold  be  broaght  to  the  top  of  the  beam,  the  left  taking  its  place 
in  the  soil,  and  vice  versa.  Among  the  patents  of  the  year  there  is  a 
sulky  gang-plow  of  this  construction,  and  really  the  only  one  of  the 
gang  class  patented  during  the  year  in  which  we  note  features  worthy 
of  special  mention.  This  construction,  with  double  shares,  is  objection- 
able on  several  grounds  j  it  is  expensive,  and  renders  the  plows  heavy 
and  rather  unwieldy. 

To  obviate  this  objection  we  note  several  improvements.    In  one  the 
mold-board  is  so  made  and  hinged  that  it  can  be  turned  like  a  door 
from  right  to  left,  the  point,  sole,  and  land-side  remaining  in  the  same 
position.    In  another  the  point,  land-side^  sole,  and  mold-board  are 
formed  in  one  piece  <ind  swiveled  on  a  horizontal  shaft  in  such  a  man- 
ner that,  on  raising  the  plow,  ti^e  whole  share  can  be  turned  from  right 
to  left,  or  in  the  reverse  order,  with  slight  difficulty.    There  is  a  patent, 
also,  in  which,  while  there  are  two  complete  shares  employed,  the  shares 
are  so  constructed  and  arranged  that  one  hangs  by  the  side  of  the  beam 
while  the  other  is  being  used.    The  shares  are  so  connected  that  the 
bringing  of  either  into  the  desired  position  raises  the  other  to  the  side 
of  the  beam.    The  change  is  easily  effected,  and  without  any  movement 
of  the  team  or  of  the  plow-handles  or  beam. 

A  few  stubble-cleaning  attachments  for  plows  are  also  noted.  The. 
first  shows  a  rake  in  the  form  of  a  rotary  harrow,  provided  with  a  verti* 
cal  shaft,  which  passes  through  the  plow-beam,  and  to  which  a  revolv- 
ing motion  is  communicated  by  means  of  cog-gearing  firom  the  beam- 
wheeL  In  the  second  instance  there  is  a  rake  of  complex  construction, 
also  provided  with  a  vertical  shaft.  It  is  placed  in  the  rear  of  the  mold- 
board,  however,  and  is  caused  to  rotate  by  tiie  contact  of  the  sod  in  its 
passage  over  the  mold-board. 

BTEAM-PLOWS. 

Before  leaving  the  department  of  plows,  a  word  must  be  said  in  refer- 
ence to  those  which  are  impelled  by  steam-power.  A  brief  mention  will 
suffice,  for  though  we  find  no  less  than  thirteen  patents  in  this  class  for 
the  year,  but  few  of  them  are  deemed  worthy  of  special  notice. 

Of  these  thirteen,  one  is  intended  to  be  dragged  across  the  field  by 
means  of  a  chain  or  cable  and  stationary  engine,  according  to  the  well- 
known  plan.  The  improvements  claimed  are  of  minor  importance,  and 
are  merely  intended  to  increase  the  efficiency  of  the  machine.  The  other 
twelve  carry  their  own  power.  Of  these,  two  belong  to  the  class  known 
as  rotary  spaders.  Among  the  ten  may  be  found  two  provided  with 
propelling  legs,  designed  to  push  the  engine  and  plow  along;  another 
<'laims  as  an  improvement  the  provision  of  blocks  shaped  like  a  horse's 
hoof,  and  placed  upon  the  periphery  of  the  traction- wheels.  In  another, 
the  machine  carries  and  lays  its  own  track  in  the  manner  of  some  road- 
oDgines,  causing  a  rotary  motion  in  a  horizontal  shaft  located  at  or  near 
the  hind  part  of  the  bed.  This  shaft  is  connected  by  suitable  gearing  to 
a  driving-wheel  suspended  beneath  the  bed  of  the  engine.  This  driving- 
wheel,  it  is  understood,  does  not  touch  the  ground,  but  is  provided  witii 
an  endless  chain,  the  alternate  links  of  which  are  made  with  ridges  thai; 
mesh  into  suitable  recesses  on  the  periphery  of  the  wheel.  At  some 
distance  in  front  of  this  driving-wheel  is  located  another  wheel  of  like 
dimensions  and  construction,  hang  in  a  similar  manner.  The  endless 
chain  referred  to  also  engages  with  this  wheel,  so  that  when  steam  Ls 
apphed,  the  wheels  are  revolved  and  the  chain  travels  over  them.    At 
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regular  distances  along  tins  cliaia  is  placed  a  series  of  metal  plates,  con- 
stituting the  feet  of  the  maohiae^  and  shod  with  wooden  shoes  about 
two  inches  thick.  At  each  end  of  the  feet  is  placed  a  roller  of  some  ten 
inches  diameter,  and  upon  these  rollers  rest  the  tracks  or  ways  attached 
to  the  under  side  of  the  bed  of  the  m&W>  Thus  it  will  be  seen  that 
the  body  of  the  engine  rests  and  naoves  upon  a  series  of  rollers  attached 
to  feet,  which  are  aatomatioaUy  raised  from  the  gronndf  carried  forward, 
and  dei>osited  again  in  Cront^  to  be  passed  over  regalajiy.  In  other 
words,  the  machine  carries  and  lays  its  own  track.  Its  op^ratioo  is 
precisely  as  if  a  series  of  roIlerB  weie  attached  to  lies  laid  in  a  str^igiit 
line  across  the  field  and  the  engine  dragged  over  them.  The  only  oif- 
ference  is,  that  in  this  case  the  ties  are  CAained  togetJlier  and  are  picked 
Bp,  carried  along,  and  used  coniinoaUy.  The  constmetion  will  easily 
be  nnderstood  by  reference  to  tlie  weU^known  ientdless^chaiu  borse-povec. 
The  means  used  in  the  oaae  nnder  consideration  to  propel  the  carriage 
consist  of  jnst  such  an  endless  carrier^  arranged  to  come  in  contact  irith 
the  groiuid^-two  feet  being  always  on  the  ground  and  three  off.  It  ooght 
to  be  remarked  that  this  principle  of  propulsion  for  steam-plows  U  Dot 
.  for  the  first  time  aitptied.  In  this  case  the  real  novelty,  aside  from  de- 
tail, consists  in  combining  the  traveling  feet  with  suitable  guiding  mijcb- 
anism.  The  engine  is  guided  by  means  of  two  forward  wheels  laouDted 
on  pivoted  axles,  and  so  arranged  as  to  be  tamed  right  or  left  at  will 
The  pk>ws,  whicu  are  of  ordinary  conatmctioa,  are  connected  to  the 
rear  part  of  the  machine,  and  are  arranged  for  Ihe  necessary  verdoal 
adjustment. 

We  are  infiormed  by  a  correspondent  who  Tritneaaed  tiie  opei)fttioB  of 
this  steam-plow  last  fall  in  a  field  near  Philadelphia,  that  it  did  Bom 
remarkable  work.  The  engine  itself  appeared  to  be  defective  mecbam- 
cally,  and  open  to  improvement,  bat  the  metbcMl  of  traction  and  guid- 
ance seemed  to  work  welL  On  the  occasion  referred  tO|  a  gang  ^  ^ 
plows  was  attached  to  the  machine,  steam  was  got  np,  and  the  en^e 
started.  The  field  was  traversed  for  about  a  quarter  of  a  mile,  the  plows 
being  pushed  in  almost  to  the  beani,  and  the  engine  moving  at  a  rate 
that  required  pretty  rapid  walking  to  keep  up  with  It.  On  reaching 
the  end  of  the  field  the  plows  were  unyoked  and  the  engine  turned 
around.  The  plows  were  then  again  connected  with  the  engine  aud  a 
return  to  the  starting-point  made.  There  were  the  hitches  and  balks 
incident  to  a  first  trial,  but  the  exp^m^it  was  measurably  a  sncoesa. 

To  afford  an  opportunity  to  those  interesdbed  in  steam-culture  to  study 
the  inventions  thu^  briefly  mentioned,  we  append  a  list  of  the  patsats 
granted  during  1^71  for  steam-plows  and  land-carriages,  or  tractioo- 
engines  designed  for  drawing  plows.  The  specifications  oiay  be  bad  on 
application  to  the  Commissioner  of  Patents;  the  cost  of  a  specification 
and  drawing  in  eaob  case  being  but  25  cents,  or  10  cents  each  when 
twenty  or  more  are  taken. 

I.  P.  Tice,  January  31 ;  O.  Hyde,  January  24  and  October  17;  J.  B* 
Morris,  March  26  5  8.  H.  Oibbs,  June  27 ;  M.  M.  Lynn,  July  4  and  25; 
S.  Ryder,  July  18;  H.  Miller,  August  15;  W.  H.  Heydriok,  August  15; 
Vi.  C.  Bibb,  September  20;  Robert  C.  Parvin,  Octobw  10. 

OULTIVATOllg. 

The  number  of  patents  obtained  during  the  year  for  impi'oveaients  m 
cultivators  affords  sufiScient  prooi'that  this  ^ery  merttorions  chias  is  not 
neglected,  but  the  general  character  of  the  improvemcatB  is  similar  to 
that  of  previous  years.    We  note  but  three  improvements  of  eiiedal 

Digitized  by  CjOOQ IC 


PLATE  It  VI- 


I  ^ 

I  I 
g  I 
I  1 


Digitized  byCjOOQlC 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


tt^TEXXH, 


*4 

S 

«•   <*• 

II 

I 


Digitized  by  CjOOQIC 


Digitized  by  CjOOQ IC 


PLATE  XXIII. 


^  "■■u ^y^i-n-^^u    ^ 


jB 


s 
t 


\l 


Digitized  by  CjOOQ IC 


AGEIOUWUBAL  PATENTS  OP  1871.  215 

novelty  in  tUifl  class.  The  first  is  a  cultivator  copatructeii  witbout 
wheels,  but  witb  skeleton  ranners  forming  part  of  tbc  &ame,  aod  bo 
arranged  that  on  taming  over  the  cultivf^tor  it  forma  a  sled.  Tbe  Sim- 
plicity of  the  macbine  commends  tbe  improvement,  as  it  is  obvious  that 
itcoald  easily  be  constructed  on  tbe  farm  and  witb  but  sligbt  expense.  It 
is,  however,  bnt  just  to  say  tbat  tbe  idea  embodi^  in  it  is  not  altogetber 
noTal,  as  reversible  barrows  witb  sled-runners  were  constructed  many 
years  ago.  One  of  tbe  otber  patents,  departing  from  tbe  usual  direc- 
tion of  improvements  in  this  class,  sbows  abeam,  bandies,  and  standard 
of  ordinary  construction.  Tbe  sbovel  is  about  four  times  the  usual 
lyidth,  and  is  secured  to  one  side  of  the  standard  instead  of  in  front  of 
it.  It  lies  almost  flat  upon  tbe  ground,  at  an  angle  of  about  forty-five 
degrees  witb  tbe  side  of  the  standard.  The  back  of  the  sbovel  has  a 
Dumber  of  long  tines  or  fingers,  and  upon  the  upper  surface  of  each  of 
these  is  a  knife-like  prqjection,  the  purpose  of  which  is  to  cut  up  the 
soil  in  its  passage  over  the  fingers.  In  the  third  and  last  improvement 
to  be  noted  in  this  class,  there  is  a  series  of  ordinary  cultivator-teeth, 
from  the  rear  side  of  each  of  which  extends  a  piece  corresponding  in 
size,  construction,  and  position  to  tbe  landside  of  an  ordinary  plow. 

OOBN-PLANTBBS  AND  SBEBEBS. 

The  improvements  in  this  class  daring  the  past  year  present  few 
points  of  great  value  or  special  importance.  It  must  not  be  forgotten, 
however,  that  little  things  of  apparently  trifling  value  often  help  greatly 
to  reduce  the  cost  of  manufacture,  or  improve  tbe  efiBciency  of  the  ma- 
chine. Some  patents  of  seeders  or  grain-drills  exhibit  improvements  in 
the  constractioii  of  the  seed-wheels.  These  wheels  are  generally  con- 
jitructed  witb  recesses  or  pockets  on  tbe  periphery,  inta  which  the  grain 
tails  ftom  the  hopper,  and  by  which  it  is  conveyed  to  the  flukes  or  tubes. 
In  the  cases  referred  to,  the  pockets  are  on  the  side  of  the  wheel,  or 
partly  on  tbe  side  and  partly  on  tbe  outer  rim,  the  hopper-bottom  being 
suitably  constructed  to  permit  tbe  free  flow  of  the  seed.  We  note,  also, 
an  improvement  which  may  be  adapted  to  the  planting  of  corn  or  to  tbe 
sowing  of  other  cereals.  In  front  of  tbe  seed-tube  is  placed  a  rearwardly 
inclining  fun^ow-opener.  which  is  tubular  at  its  lower  end.  Into  this 
tabular  opening  the  seed  is  discharged  through  tbe  tooth  into  the  ground. 
The  eftect  is  tbe  same  as  if  tbe  tooth  were  constructed  with  an  elbow 
or  bend  near  its  lower  extremity,  so  that  tbe  passage  of  tbe  geed  from 
the  wheel  would  be  interrupted  just  before  reaching  the  ground.  Tbe 
i^ult  is  that  tbe  seed  is  collected  and  passed  out  in  a  more  compact 
stream  than  if  the  flow  were  not  impeded.  It  is  also  obvious  tbat  tbe 
seedtube,  which  is  not  by  this  construction  made  to  do  duty  as  a  fur- 
jow,  or  drill-opener,  can  be  comstmcted  of  lighter  and  cheaper  metal  than 
heretofore. 

HAfiEOWS, 

The  only  notable  improvement  in  barrows  is  one  in  which  the  teeth 
alone,  instead  of  the  frame  and  teeth,  are  made  to  rotate.  Tlie  frame  is 
^^adeof  three  side-pieces,  so  secured  as  to  form  a  triangle.  Each  of  the 
^th  is  made  of  a  single  piece  of  flat  metal,  cut  also  to  form  a  triangle, 
■fue  extremities  or  points  of  this  triangle  are  turned  down,  forming  the 
teeth,  and  through  the  center  of  the  triangular  metal  piece  passes  a 
wit,  npon  which  the  triple-fanged  tooth  revolves  automatically  when 
the  harrow  is  dragged  over  the  ground.  The  great  advantage  of  this 
jDvention,  if  efi'ective,  is  that  it  will  act  npon  the  soil  equally  on 
^th  sides— a  well  known  defect  of  tbe  ordinary  single  rotary  harrow 
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being  that  it  scratches  well  on  the  depressed  side,  but  leaves  the  other 
side  almost  or  wholly  nntoacbed. 

Several  recent  patents  exhibit  a  constniction  which,  though  not  novel 
at  this  day,  is  perhaps  not  widely  known.  Usaally,  in  these  cases,  no 
teeth  are  provided,  the  disintegration  of  the  soil  being  effected  simply 
by  the  onder-side  of  the  harrow-firaime,  which  is  made  solid  and  provided 
with  a  series  of  ribs,  mnch  resembling  those  on  the  common  wash- 
board. 

POTATO-DIOGEBS. 

This  class  has  not,  daring  the  past  year,  received  the  osaal  accessions 
of  impracticable  contrivances.  Enough,  however,  has  been  done  to 
prove  that  there  still  are  men  who  will  waste  their  time,  ingenuity,  and 
money  upon  useless  inventions.  That  inventors  who  may  be  working  in 
this  department  may  have  a  sign-board  of  the  way  not  to  travel,  we  de- 
scribe several  of  the  potato-diggers  patented,  the  novelty  of  which  is 
unquestioned.  The  first  to  be  noted  has  a  firame  mounted  upon  wheels, 
which,  by  means  of  suitable  gearing,  communicates  a  rotary  motion  to 
a  large  horizontal  disk,  hung  between  the  wheels  and  below  the  frame. 
Extending  downwardly  firom  this  disk  are  several  arms  having  a  spiral 
curvature,  and  otherwise  closely  resembling  the  horn  of  an  ox.  The 
operation  of  this  machine  must  be  destructive  to  the  tubers.  Another 
invention  shows  also  a  frame  and  wheels.  It  has  a  horizontal  revolving- 
shaft,  crossing  the  frame  in  an  oblique  direction.  One  end  of  this 
shaft  receives  a  rotary  motion  from  one  of  the  driving-wheels,  while 
its  other  end  bears  the  digging-device,  which  is  situated  at  the  rear  of 
the  frame.  This  device  is  a  concave  disk,  provided  with  straight  fin* 
gers,  or  rays,  which,  when  the  machine  is  put  in  (notion,  enter  the  hills 
and  mutilate  the  potatoes.  A  third  invention  does  not  appear  so  object- 
ionable as  either  of  the  foregoing,  and  may  possess  real  utihty.  It 
has  an  ordinary  scoop,  by  means  of  which  the  soil  containing  the  pota- 
toes is  raised  and  passed  back  upon  a  large  wheel  hung  upon  a  hor- 
izontal axle.  This  wheel  travels  in  the  furrow,  and,  being  really  the 
driving  or  traction  wheel,  is  caused  to  revolve  by  the  passage  of  the 
machine  over  the  ground.  Prom  the  sides  of  its  felloes  extend  cnrved 
tines,  upon  which  the  soil  and  potatoes  drop,  and  by  which  they  are 
separated. 

These  inventions,  while  possessing  sufficient  novelty  to  warrant  the 
granting  of  a  patent,  are  not  new  in  principle  or  in  all  their  parts.  The 
records  of  the  Patent  Office,  and  the  models  on  public  exhibition,  show 
that  this  theory  of  unearthing  the  tubers  by  means  of  spades,  forks,  or 
tines  arranged  on  a  revolving  disk  or  wheel,  is  old.  The  principle  or 
idea  was  embodied,  in  substantial  form,  many  years  ago,  and  the 
method  of  application  has,  fit)m  time  to  time,  been  greatly  varied.  In 
view  of  the  large  number  of  patents  of  this  class,  it  is  but  reasonable  to 
BU[)pose  that  some  at  least  of  the  inventors  tested  their  machines  to 
their  own  satisfaction  before  making  applications  for  patents.  There  are 
persons  who  contend  that  this  method  of  digging  potatoes,  viz.,  by  re- 
volving tines,  is  the  best  ever  discovered.  Even  to  such  persons  our 
criticism  may  be  of  service. 

HASTBSTEBS. 

Under  this  head,  which  properly  includes  all  machines  for  reaping 
grain,  mowing  grass,  and  harvesting  corn,  also  hay-rakes  tod  tedders, 
straw-buiders,  and  elevators,  is  found  a  large  number  of  useful  and  im- 
portant inventions.    During  the  year  each  divisio^i  of  tho  group  has 
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received  its  due  share  of  attention,  bnt  tlio  efforts  are  not  generally  of  a 
character  to  demand  detailed  notice.  In  reaping-maehines  two  objects 
seem  to  have  been  kept  in  view  by  inventors:  The  first;  to  produce  in 
one  machine  a  combination  of  all  the  devices  necessary  for  cutting  the 
grain  and  binding  it  in  bundles.  Gutting  devices  have  been  brought 
almost  to  perfection.  The  raking,  too,  and  laying  in  gavels,  are  accom- 
plished in  a  way  that  leaves  little  or  nothing  to  be  desired.  The  bind- 
ing, however,  has  not  been  so  well  done.  So  far,  about  a  hundred  pat- 
ents have  been  taken  ont  for  binders,  of  which  a  dozen  or  more  were  ' 
issued  during  the  past  year,  but  it  is  only  within  a  very  recent  period 
that  satisfactory  results  have  been  attained.  The  diflSculty  will  be  appre- 
ciated upon  reflecting  that  a  good  binder  should  be  able  to  tie  knots,  not 
onealone,  nor  two,  nor  three,  but  an  unbroken  succession  of  knots.  To 
accomplish  this,  wire  has  been  employed,  for  the  reason  that  a  mere  twist 
would  keep  the  ends  of  the  wire  band  together ;  but  there  are  strong  objec- 
tionstotheuse  of  wire.  It  is,  perhaps,  no  more  costly  than  twine,  but  the 
l)and  is  hard  to  cut.or  loosen,  and  it  is,  besides,  very  unpleasant  to  have 
pieces  of  it  get  into  the  thrashing-machine.  During  the  past  year  at 
least  one  patent  was  issued  in  which  the  binding- wire  is  fed  from  two 
spools  instead  of  from  one,  as  heretofore.  The  wires  from  the  two  spools 
are  flrst  brought  in  contact  and  the  two  ends  twisted  together;  they 
are  then  brought  up  around  the  bundle  of  grain  and  again  twisted.  This 
second  twist  is  cut  in  the  middle,  so  that  the  wires  from  the  spools  remain 
united,  and  each  sheaf  has  a  band  formed  of  two  pieces  of  wire  united 
bj  a  twist  at  the  top  and  bottom.  The  best  material  yet  discovered  for 
sbeafbands  is  twine.  It  is  cheap,  light,  easily  cut,  and  makes  the  bundle 
secure  if  a  good  knot  be  formed.  Without  describing  tlie  many  ingenioas 
devices  intended  to  effect  this  operation,  we  may  state  that  success 
seems  to  have  been  attained.  A  disinterested  person  informs  us  that 
during  the  past  summer  he  witnessed  the  operation  of  a  binder  which 
tied  bundle  after  bundle  to  the  number  of  fifty  or  sixty  without  break 
or  stoppage.  Twine  was  used  for  tlie  band,  and  each  knot,  to  use  our 
informant's  expression,  was  a  good,  square  knot.  The  machine  was 
worked  by  two  horses  and  a  driver,  no  attendants  being  required. 

The  second  object  apparently  kept  in  view  by  inventors  is  to  reduce 
the  number  of  persons  employed  to  the  minimum.  It  has  been  customary 
in  the  past  to  employ  not  only  a  driver  but  an  attendant,  who  rode  on 
the  machine  and  raked  the  cut  grain  into  gavels.  Behind  the  machine 
followed  the  binders  in  sufficient  number  to  bind  the  grain  and  clear  it 
out  of  the  track  over  which  the  horses  must  travel  on  their  next  turn 
around  the  field.  The  importance  of  an  invention  which  will  automat- 
ically rake  and  bind  will  be  appreciated  when  it  is  remembered  that 
with  such  a  machine  the  services  of  the  attendant  for  raking  and  the 
binders  who  followed  may  be  dispensed  with. 

In  devices  for  raking  alone  we  note  a  certain  class  of  improvements 
which  deserve  mention.  We  refer  to  a  construction  in  which  the  reel 
or  device  employed  for  beating  down  the  grain  is  also  made  to  do  duty 
^^  a  rake.  A  combined  reel  and  rake  has  been  used  in  the  past,  but  so 
tt^any  patents  having  reference  thereto  were  issued  during  1871  that  we 
note  the  fact.  In  some  cases  the  ordinary  four-armed  reel  is  used,  and 
mounted  on  the  same  shaft  is  another  arm,  provided  with  rake  and  teeth, 
and  so  arranged  as  to  sweep  the  platform  at  every  revolution  of  the 
suaft.  It  is  obvious  that  this  construction  cannot  be  well  applied  except 
where  the  grain  is  rather  thin,  for  if  the  grain  were  thick  a  larger  body 
ot  it  would  be  accumulated  upon  the  platform  than  could  be  conveniently 
taken  up  in  one  sweep,  unless  the  reel  should  revolve  with  great  rapidity* 
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In  other  cases  a  more  complicated  reel  is  used,  and  eacli  arm  serves  as  a 
rake,  evidently  designed  for  thick-growing  grain. 

In  the  other  divisions  of  the  harvesting  class  there  has  been  a  large 
number  of  patents  granted :  but  our  examination  does  not  disclose  any 
noteworthy  improvement,  the  object  aimed  at  being  generally  perfeetioo 
of  details. 

HISOELLANEOUS. 

The  miscellaneous  class  of  agricultural  implements,  machines,  and 
devices  is  large  and  varied,  and  has  received  many  accessions  daring 
the  year.  The  remarks  made  in  reference  to  the  minor  character  of  the 
improvements  appear  to  apply  with  doubled  force  here,  however,  for, 
with  careful  scrutiny  of  the  class,  we  have  not  been  able  to  discover  in 
any  of  the  larger  divisions,  such  as  those  of  churns,  bee-hives,  tbrasbing- 
machines,  straw-cutters,  &c,,  any  invention  of  a  revolutionary  character. 
nor  any  special  line  of  improvement. 

In  the  smaller  divisions  we  notice  several  improvements  which  migbt, 
in  another  relation,  be  deemed  worthy  of  notice,  but  they  bear  so  small 
a  proportion  to  the  whole  number  patented  that  it  would  seem  invidiooB 
to  particularize  them. 

l^UMBEB  OF  PATENTS  OF  1871.~The  total  number  of  agrienltaral  im- 
plements for  which  patents  were  granted  during  the  year  1871  is  1,200, 
subdivided  into  classes  as  follows:  Bee^hivos,  73;  churns,  batter  sod 
cheese  making  implements,  90;  corn«huskers.  13;  com-shellers,  15; 
cotton  pickers,  scrapers^  cleaners,  chopi)er8,  «;o.,  16;  cultivators,  90: 
diggers,  21 ;  egg  carriers,  hatchers,  detectors,  &c.,  10 ;  feed  and 
straw  cutters,  30 ;  forks^— hay,  manure,  &c. — ^20 ;  fruit-gatherers,  12; 
flower  stands,  pots,  &c.,  10 ;  harrows  and  rollers,  40 ;  harvesters  and 
attachments,  reapers  and  mowers,  100;  hay  tedders,  loaders,  fte.,^) 
hoes,  11 ;  milk  cuns,  coolers,  stools,  &c.,  cow-milkers,  24 ;  planters,dniJt, 
seeders,  &c.,  177;  plows  and  attachments,  160;  pruning-impleiBeot^ 
20;  racks,  feed,  hay,  &e.,  5;  rakes,  30;  thrashers,  separators,  and  clean- 
ers, 72 ;  miscellaneous,  70 ;  total,  1,200. 

Among  the  miscellaneous  patents  are  coops,  cattle-ties,  flax-pallers, 
garden  implements,  grafting  tools,  bog-snouters,  hedge-trimmers,  bail- 
clippers,  insect  destroyers,  ix>ke8,  root-cutters,  sap-collectors,  tree-pro- 
tectors, transplanters,  vases,  vine-trellises,  &c. 


WEIGHTS  AND  MEASURES  OF  THE  STATES, 

The  Federal  Constitution  conferred  on  Congress  authority  to  estaWi^^ 
a  uniform  system  of  weights  and  measures.  There  has  not  been,  bow- 
ever,  any  direct  legislation  looking  to  the  establishment  of  a  distinctive 
or  national  system.  Early  in  the  history  of  the  Government  public  at- 
tention was  called  to  the  importance  of  the  subject,  and  elaborate  reports 
and  articles  concerning  it  were  prepared  by  Mr.  Jefferson,  Mr.  iom 
Quincy  Adams,  and  Mr.  Elassler.  Under  the  direction  of  Mr.  Haasl^t 
then  of  the  Coast  Survey  Office,  sets  of  weights  and  measures  were  pi«- 
pared,  agreeing  with  those  used  in  Eu  gland  prior  to  the  year  1S25;  aoo 
by  joint  resolution  of  Congress,  approved  June  14,  1836,  the  Secretfliy 
of  State  was  directed  to  furnish  copies  of  these  standards  (to  be  maoa- 
factured  by  the  Government)  to  custom-houses,  and  to  the  governor  ot 
each  State.    Jjl  this  manner  a  practical  uniformity  has  \)e&i  attained* 
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Tbe  States  geoerally  b^ve  establiabed  laws  ooucemiog  the  care, Man- 
agement, aod  use  of  tbe^e  standards,  for  the  acoommodatioD  of  the  pub- 
lic, and  to  guard  both  buyer  and  seller  a^iuet  fraud  and  imposition. 
Tbe  bushel,  gallon,  pound»  &c.,  are  therefore  provisionally  the  same  in 
each  State.  But  the  weights  per  bushel. of  many  agricultural  products 
vary  in  different  States,  according  to  the  requirements  of  local  law  or 
custom;  and  much  ooniosion  and  misunderstanding  result  from  these 
diflereut  standards,  U  is  designed  in  this  article  to  present  a  statement 
in  brief  of  the  legal  requirements  of  each  State  in  regard  to  weights  and 
measures,  for  information  and  guidance  in  rural  traffic* 

MAmB.*-*Tho  treasurer  of  each  county  is  provided  with  a  Ml  set 
of  standard  weights  and  measures,  accurate  copies  of  those  in  pos* 
seflsioD  of  tbe  secretary  of  State,  which  are  to  be  tested  at  least  once 
in  every  ten  years.  A  sealer  of  weights  and  measures  is  appointed  for 
each  town  by  its  municipal  officers.  Any  city  is  allowed  to  purchase 
and  keep  for  use  scales  for  weighing  hay  and  other  articles*  and  to  ap- 
point weighers,  and  &x  their  fees.  Sealers  ave  required  annually,  in 
May,  to  give  public  notice  of  a  time  and  place  at  which  they  will  attend 
to  the  proving  and  sealing  of  weights  and  measures,  and  they  are  per- 
mitted to  deibce  or  to  destroy  those  which  do  not  or  cannot  be  made  to 
coufonD  to  the  stiindards.  Tbey  are  also  required  to  visit  all  places 
wkeie  weights,  measures,  scales,  &c.,  are  used,  to  ascertain  if  there  has 
beeu  neglect  in  sending  the  same  to  be  tested.  In  all  cases  of  weighing, 
tbe  vibniting  steelyard,  invented  by  Benjamin  Dearborn,  and  that  of 
Dearboni,  imf xroved  by  Samuel  Hillis,  or  Fairbanks^s  scales,  are  allowed 
to  be  used,  after  having  been  submitted  to  the  proper  tests  by  the  public 
sealer.  Any  person  using  in  public  marts  weights  or  measures  not  con- 
forming to  legal  standards  is  liable  to  a  fine  of  not  less  than  $1  nor  more 
than  $10  for  each  offense,  one4ialf  for  the  use  of  the  town,  and  the  other 
for  the  sealer  or  the  prosecutor.  The  foes  of  the  sealer  are  as  follows: 
Platform  or  hay  scales,  weighing  6,0CM)  pounds  or  more,  $1 ;  weighing 
1,000  and  under  6,000  pounds,  50  cents;  weighing  600  and  under  1,000 
pounds,  25  cents;  weighing  less  than  600  pounds,  10  cents;  for  any 
other  scale  or  steelyard  that  weighs  with  a  poise,  5  oent.s;  for  each  diy 
measure,  and  for  all  weights,  measures,  scales,  or  beams,  3  cents  each, 
and  a  reasonable  compensation  for  all  repairs,  alterations,  and  adjust- 
menta  Hay,  pressed  or  put  up  in  bundles,  must  be  branded  on  the 
bands  or  boaids  with  the  first  letter  of  the  Christian  and  the  whole  of 
tbe  surname  of  the  person  putting  it  up;  also  the  name  of  tbe  State  and 
place  of  residence  of  such  person.  If  these  regulations  are  not  complied 
with,  tbe  hay  is  liable  to  forfeiture,  one-half  the  proceeds  of  sale  to  go  to 
the  town,  the  other  to  the  person  libeling.  Tbe  laws  are  enforced  through- 
out tbe  State. 

l^EW  Hampshibb.— Sealers  of  weights  and  measures  are  appointed 
by  the  governor,  to  hold  office  at  will.  Sealers  are  required  to  prove 
county  standards  by  those  in  the  office  of  the  treasurer  of  State 
once  in  three  years.  Fees  for  testing,  6  cents  for  each  scale-beam, 
steelyard,  weight,  or  measure,  whether  sealed  or  not.  Town  sealers 
are  required  to  test  their  standards  by  those  of  the  county  at  least  once 
in  three  years.  Fees  for  each  scale  beam,  steelyard,  weight,  or  measure, 
whether  sealed  or  not,  2  cents,  except  that  after  first  sealiug  only  I  cent 
may  be  charged  for  each,  so  long  as  tbey  continue  just  with  standards. 
For  Qsiog  false  weights  and  measures,  the  party  offending  is  liable  to  a 
iine  for  each  offense  of  not  less  than  $1  nor  more  than  $10,  one-half  to 
the  use  of  tbe  prosecutor. 

Termont.-— The  statutes  require  county  treasurers  to  preserve  stand- 
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ards  ^sealed  by  the  State  treasarer,  and  the  town  treasurer  to  keep 
standards  proved  by  the  county  treasurer.  Fees  for  each  article  sealed, 
10  cents,  and  reasonable  compensation  for  alterations.  One  bushel 
and  three-quarters  of  a  peck,  standard  measure,  are  deemed  the  measoie 
of  a  bushel  of  charcoal,  lime,  ashes,  potatoes,  or  apples.  Of  ^<  India 
wheat,"  46  pounds  make  one  bushel. 

Massaohusbtts.— The  State  treasurer  is  required  to  furnish  each 
town  with  a  full  set  of  standards,  copies  of  those  in  his  office,  received 
from  the  National  OoTCmment.  All  town  standards  must  be  tried, 
adjusted,  and  sealed  at  least  once  in  ten  years.  Sealers  must  m  Maj 
of  each  year,  advertise  in  some  newspaper,  or  post  up  notincations, 
for  weights  and  measures,  balances,  scales,  and  beams,  to  be  brought  to 
a  specified  place  for  sealing.  They  are  required  to  go  annually  to  every 
hay-scale,  or  platform  which  cannot  readily  be  removed,  and  try,  acijast, 
and  seal.  Fees  allowed  for  every  weight,  measure,  scale-beam,  or  bal- 
ance, (except  platform,)  3  cents;  for  sealing  platform  balance,  weighing 
5,000  pounds  and  upward,  $1 ;  under  5,000  pounds,  50  cents,  and  rea- 
sonable compensation  for  repairs,  alterations,  and  adjustments.  Vibrat- 
ing steelyards  must  be  tried,  proved,  and  sealed  annually.  The  penalty 
for  using  unsealed  weights,  measures,  &c.,  shall  not  exceed  $20  for  each 
offense.  Every  measure  by  which  salt  or  grain  is  sold,  in  addition  to 
b^ing  conformable  in  capacity  and  diameter  to  the  public  standards, 
must  have  a  bar  of  iron  across  'the  middle,  at  the  top,  and  a  bar  of  iron 
fix)m  the  center  of  the  cross-bar  to  the^  center  of  the  bottom  of  the 
measure,  to  be  approved  by  a  sealer.  The  striking  of  this  measure  most 
always  be  lengthwise  of  the  bar  first  described.  The  penalty  for  nsiiig 
any  other  measure  is  50  cents  for  every  bushel  of  salt  or  grain  measored; 
but  salt  may  be  measured  in  tubs  or  in  any  proportional  part  of  the 
hogshead,  without  bars,  as  may  be  determined  by  any  city  or  town 
Penalty  for  false  measurement  of  any  product  by  bushel,  $2  for  ereiy 
bushel.  Weighers  of  hay  are  appointed  by  tlie  officers  of  toinis  and 
cities.  Pressed  hay  must  be  branded  upon  the  crate  with  the  first  let- 
ter of  the  Christian  name  and  the  whole  of  the  surname  of  the  packer, 
and  the  name  of  the  city  or  town  and  State  where  it  is  pressed*  Penalty 
for  failure  to  comply  with  the  law,  forfeiture  of  the  hay,  onorhalf  the 
proceeds  to  the  prosecutor,  the  other  half  to  the  town.  The  provisions 
of  the  law  are  not  faithfully  adhered  to  in  small  towns  and  remote  places. 

Bhode  Island. — In  this  State  the  governor  appoints  a  State  sealer 
of  weights  and  measures.  The  standards  supplied  to  each  town  are  com- 
pared once  in  three  years.  Weights,  measures,  &c.,  must  be  taken  to 
local  sealers  once  a  year,  to  be  tested  and  sealed.  Fees,  3  cents  for 
every  weight,  measure,  scale,  or  balance,  except  platform  balance;  for 
each  platform  balance  made  for  weighing  5,000  pounds  or  upward,  $1; 
weighing  less^  50  cents.  Penalty  for  using  unsealed  weights  and  meas- 
ures, $20.  City  and  town  councils  may  make  ordinances  and  regnla- 
tions,  not  repugnant  to  law,  relating  to  the  purchase  and  sale  of  mer- 
chandise or  commodities. 

X  Connecticut. — ^The  State  treasurer  takes  charge  of  the  public  stand- 
ards, and  supplies  copies  to  the  treasurer  of  each  county.  Town  sealei^ 
are  elected  annually.  Weights,  measures,  (Steelyards,  beams,  and 
balances  must  be  annually  sealed,  notice  being  given  in  April  as  to 
time  aud  place  of  sealing.  Penalty  for  using  unsealed  weights  and  meas- 
ures, $2  for  each  offense,  one-half  to*the  sealer,  whose  duty  it  is  to  prose- 
cute. In  the  sale  of  charcoal^  fruits,  vegetables,  and  other  articles  sold 
in  heaped  measure,  1,282  cubic  inches  constitute  a  half  busheL      ^ 

N£W  Yo&E,— A  superintendent  of  weights  and  measures  is  appointed 
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by  the  govemoTj  lieutenant  governor,  and  secretary  of  State,  ot  any 
two  of  t£em,  to  hold  office  dnring  their  pleasure.  It  is  his  duty  to  cor- 
rect the  standards  of  the  several  cities  and  counties,  and  to  provide 
them  with  such  standards,  balances,  and  other  means  of  adjustment 
as  may  be  necessary,  and  as  often  as  once  in  ten  years  to  compare 
them  with  those  in  his  possession.  The  board  of  supervisors  of  each 
county,  at  their  annual  meetings,  appoint  a  county  sealer,  who  provides 
such  standard  weights,  measures,  and  balances  as  may  be  wanting,  and 
compares  these  standards  with  his  own  as  often  as  once  in  five  years.  Fees 
for  sealing  every  beam,  10  cents ;  weights,  10  cents  each ;  liquid  and  dry 
measures,  10  cents  for  each  measure,  and  reasonable  compensation  for 
conforming  weights  and  measures  to  standards.  For  using  weights  and 
measures,  not  conformed  to  standards,  the  party  offending  is  subject  to 
a  fine  not  exceeding  $5  for  each  ofifense;  he  will  also  be  liable  to  an 
action  at  law,  in  which  the  defrauded  person  may  recover  treble  damages 
and  costs.  It  is  incumbent  upon  every  person  keeping  a  store,  grocery, 
or  other  place  where  commodities  are  sold  by  weights  aad  measures,  to 
have  the  same  compared  with  the  standards  in  the  hands  of  the  scaler 
once  every  year,  failing  in  which  he  is  liable  to  a  fine  of  $5  for  each 
offense,  to  be  recovered  by  any  person  who  may  prosecute.  All  com- 
modities sold  by  heaped  measure  must  be  heaped  in  the  shape  of  a  cone 
as  high  aa  the  article  will  admit 

New  Jersey. — The  State  secretary  is  charged  with  the  keeping  of 
the  State  standards.  Each  county  is  supplied  with  oopies,  to  be  pre- 
served in  the  office  of  the  county  clerk,  who  acts  as  sealer  of  weights  and 
measures.  County  clerks  are  required  in  March  of  every  seventh  year 
to  give  notice  requiring  all  persons  within  their  respective  counties  to 
present  for  testing  all  weights  and  measures  used  in  buying  or  selling. 
The  fees  are  2  cents  for  every  article  sealed.  Penalty  for  using  unsealed 
weights  and  measures,  not  less  than  two  nor  more  than  five  dollars  for 
every  offense.    The  law  is  generally  enforced  throughout  the  State. 

PElVKSTLVi^i^iA. — Counties  are  furnished  with  copies  of  standards 
by  the  secretary  of  State.  These  are  to  bo  tried,  corrected,  or  renewed, 
mider  the  direction  of  county  commissioners,  at  least  once  in  five 
years.  County  sealers  are  appointed  by  the  governor,  who  must  go 
at  least  once  a  year  to  stores,  houses,  stalls,  and  offices  of  the  makers, 
venders,  or  proprietors  of  beams,  scales,  weights,  or  measures,  and  ad- 
iast  and  seal  them.  Fees  for  trial  and  balancing  of  scales,  10  cents j 
patent  balance,  25  cents ;  coal  or  hay  scales,  $2 ;  bushel,  20  cents ;  half^ 
bushel,  15  cents;  peck  and  half-peck,  10  cents  each;  quarter  of  a  peck, 
6|  cents ;  gallon,  half-gallon,  and  q^art,  4  cents  each ;  pint,  or  less,  3 
cents ;  every  twenty-eight  pounds  or  more,  12A  cents ;  lesser  weights,  4 
cents  each)  and  additional  compensation  for  labor  and  material  used  in 
adjusting.    Penalty  for  using  false  weights  and  measures,  $10. 

Delawaee. — ^The  State  secretary  is  made  the  custodian  of  the  public 
standards,  by  which  he  is  required  to  prove  those  of  the  several  coun- 
tiea  once  in  five  years.  A  regulator  of  weights  and  measures  is  ap- 
pointed by  the  governor  for  each  county,  who  is  to  serve  four  years. 
This  officer  is  required  to  regulate  all  weights  and  measures  every  two 
years,  free  of  charge,  and  to  receive  a  fixed  salary  from  the  county  for 
hia  services. 

Mabtland. — ^The  county  eommissioners,  when  not  otherwise  directed 
by  local  law,  appoint  some  person  as  keeper  of  the  standards  of  weights 
and  measures.  All  weights  and  measures  must  be  inspected  once  in 
ea«h  year.  Penalty  for  using  unsealed  weights  and  measures,  $20  for 
each  offense;   the  same  penalty  for  using  scale-beams  unstamped. 
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Auy  i>erftoti  lieglectitig  or  refcising  to  have  hiB  beams,  Hcalets^  weighty 
oi"  meaeiites  itiRpccted  and  adjusted,  when  required  by  the  proper 
officer  to  do  bo,  is  liclble  to  a  fine  of  $5  for  every  day  of  delinqueDcy. 
ViaAm  weights  and  measares  may  be  seized  m  forfeitare,  and  sold  &i 
piiblio  auction.  One-half  of  all  fines  goes  to  the  informer.  These 
provisions  do  not  apply  to  the  city  of  Baltimore,  or  to  any  private 
housekeeper  not  in  trade  or  pursuing  some  kind  of  merchandifie  as  a 
business.  In  measuring  fruits,  the  measure  must  be  filled  even,  without 
rise  or  heap }  penalty  for  violation  of  this  provision,  $6.  Oats  most  be 
sold  by  struck  measure,  and  potatoes  by  weight,  56  pounds  to  the  bushel 
Penalty  for  violation  of  these  provisions,  $10. 

ViECHNlA.— A  State  superintendent  of  weights  and  measures  is 
appointed  by  the  governor.  Bach  county  and  corporation  must  supply 
itself  with  standards,  conformed  to  those  of  the  State,  which  mast  be 
tested  once  in  ten  years.  The  scal^,  balances,  weights,  and  measaru 
of  persons  doing  business  must  be  tested  by  local  sealers  once  a  year. 
At  least  once  in  three  years  the  sealer  is  required  tx>  visit  ail  hooMB, 
shops,  and  other  places  where  scales,  heights,  and  measures  are  osed, 
and  verify  them ;  it  is  his  duty  to  destroy  all  weights  and  measniw 
which  cannot  be  made  to  conform  to  standards.  The  county  court  may 
appoint  more  than  one  sealer,  and  assign  districts.  Fee  for  eveqr 
weight,  measure,  scale,  or  beam,  5  cents ;  for  steelyard,  10  cents.  Any 
person  may  call  at  any  time  upon  the  superintonnont  in  Bicbmond,  or 
upon  a  sealer  of  weights  and  measures  in  his  county  or  cotiKHUtlon,  and 
have  weights,  measures,  &c.,  tested  and  proved.  Double  fees  may  be 
demanded  if  such  service  is  rendered  at  the  house,  store,  or  shop  of  tto 
person  applying.  For  using  scales,  beams,  weignts,  or  tneasuree)  not 
sealed,  or  conformed  to  standards,  a  penalty  of  $o  tor  each  offense  is  pre- 
scribed. Weigh-masters  of  live-stock  receive  3  cents  per  hundred 
pounds  on  each  head  of  cattle,  and  each  hog  weighed. 

West  VniGmiA.— The  laws  relating  to  weights  and  moasmes  are 
the  same  as  those  of  Virginia. 

North  Caeolina.— Each  county  is  suppli^  with  standards.  Per- 
sons using  weights,  measures,  or  steelyaitis  are  required  to  take  tbem 
to  the  county  standard-keepers,  to  be  tried  at  least  once  in  every  two 
years,  under  penalty  of  $50  for  failing  to  do  so.  For  buying  or  selling 
by  false  weights  and  measures,  a  penalty  of  $40  for  each  offense  is 
prescribed. 

South  OaroLina.— The  clerks  of  counly  courts  are  made  the  cas- 
todians  of  the  standard  weights  and  measuiies  established  by  law. 

GeouOia. — All  persons  engaged  in  selling  by  weights  and  measures 
must  apply  to  the  clerk  of  the  inlerior  court  of  their  respective  couDties, 
and  have  their  weights  and  measures  sealed ;  in  default,  they  cannot 
collect  any  account,  note,  or  on  other  writings  the  consideration  of  which 
is  any  commodity  sold  bv  their  weights  or  measures.  Any  citizen  may 
enter  comj)laiut  before  the  clerk  of  the  inferior  court  as  to  the  deflcicnqr 
of  any  weights  or  measures,  whether  sealed  or  not,  atad,  if  the  charge  Is 
established,  the  person  ofifending  is  deemed  a  person  selliug  by  false 
weights  and  measures,  and  may  be  presented  by  the  grand  jury  as  snch, 
though  no  person  appear  and  indicts. 

Alabama. — ^The  counties  are  supplied  with  standards,  judges  of  pro- 
bate acting  as  sealers.  Fee,  25  cents  for  each  weight  and  mcasore 
sealed.  Penalty  for  selling  any  commodity  by  weights  or  measures  pot 
corresponding  with  standards,  $10,  recon>rable  by  any  person  bringing 
suit. 

Flobida.— If  any  person  knowingly  scU  by  false  wdghts  or  Jneasures 
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lie  is  deemed,  under  the  law,  a  "  common  cheat,"  and,  on  conviction, 
may  be  sentenced  to  a  fine  not  exceeding  $L,000,  or  to  imprisonmcmi 
for  not  more  than  six  months  not  less  than  three  months. 

TeIAs. — ^The  county  cottrts  are  allowed  to  grant  licenses  for  making 
(lod  vending  measures  agreeing  with  the  standards  of  the  State.  The 
chief  justice  of  each  county  is  charged  with  tho  duties  of  sealet. 
Fees,  for  sealing  steelyard,  balance,  or  beam,  50  cents;  for  every  weight 
or  measure,  10  cents ;  penalty  for  using  false  or  unsealed  weights  and 
measures,  f  10  for  every  month  the  party  continues  to  use  them.  For 
mug  false  weights  and  measures,  with  intent  to  defraud,  the  party  of- 
fending is  liable  to  a  fine  not  exceeding  $300,  and  the  weights  and 
measures  may  be  seized  by  the  sheriff  of  the  county.  If  any  pnblio 
weigher  fraudulently  make  use  of  weights  and  measures,  he  is  liable  to 
a  (ine  of  not  less  than  $100  nor  more  than  $o00,  or  imprisonment  noti 
exceeding  one  year. 

LouiBiANA.— The  governor  appoints,  for  a  term  of  two  years,  seal- 
ers of  weights  and  measures,  for  cities  and  parishes.  Sealers  must 
vifiit  all  places  of  business  once  in  each  year,  or  at  any  time  when 
complaint  is  made,  or  when  I'cquested  to  test  weights  or  measures.  Fees 
for  testing  and  sealing  steelyards,  scales  with  their  weights,  balances 
with  their  weights,  the  bushel  and  its  parts,  the  gallon  and  its  parts,  25 
cents  each :  for  each  weight  and  measure,  5  cents.  Penalty  for  buying 
or  selling  by  any  other  than  standard  measures,  for  each  offense,  $50, 
besides  forfeiture  of  weights  or  measures;  also,  a  fine  of  $10  when 
weights  and  measures  are  found  just  but  not  8tamped--one-half  to  the 
informer. 

MississiPPt. — All  counties  are  tequu'ed  to  supply  themselveswith  veri- 
fied weights  and  measures.  The  owners  of  mills  are  required  to  keep 
sealed  measures.  All  grain  must  be  measured  by  struck  measure, 
under  penalty  of  $5  for  each  failure.  Penalty  for  using  false  weights 
and  measures,  $20  for  each  offense. 

Arkansas. — ^Clerks  of  county  courts  act  as  sealers.  It  is  made  the 
duty  of  every  constable,  in  his  township,  to  inspect,  from  time  to  time, 
the  weights  and  measures  used  by  millers,  merchants,  peddlers,  grocers, 
and  other  dealers  using  weights  and  measures,  and  to  report  to  some 
justice  of  the  peace  all  violations  of  the  act  concerning  weights  and 
measures.  For  using  false  weights  and  measures,  the  penalty  is  $L0  for 
each  offense. 

Tent^bssee. — County  courts  appoint  standard-keepers,  or  sealers, 
for  their  respective  counties.  Tho  corporate  authorities  of  any  city 
or  town  may  also  appoint  like  officers.  All  persons  or  corporations 
weighing  or  measuring  for  the  public,  in  barter  and  sale,  must,  once 
in  each  year,  have  their  weights,  measures,  and  other  apparatus  proved 
and  sealed.  For  neglect,  the  delinquent  is  liable  to  a  fine  of  $5,  one- 
half  to  go  to  the  person  bringing  suit.  If  any  person  use  weights 
or  measures  not  sealed,  or  which  nave  been  altered  after  having  been 
sealed,  whereby  any  one  is  defrauded  in  weight  or  measurement,  he 
is  liable  to  an  action  at  law,  in  which  the  person  defrauded  may  re- 
cover three  times  the  amount  of  damages  sustained.  No  apparatus 
used  for  weighing  can  be  sealed  which  will  not  weigh  accurately 
within  one-fburth  of  a  pound  in  one  bundled. 

KEWTrciCY.— ^The  connty  courts  are  required  to  keep  standards  veri- 
fied by  the  standards  of  the  State.  Fees  for  testing  steel-yard,  bal- 
ance, or  beam,  25  cents;  for  weights  and  measures,  5  cents  each. 
Penalty  for  using  false  weights  or  measures,  $4  tbr  each  oflbnse,  and 
a  like  sum  for  every  month  the  party  may  continue  to  keep  the  same. 
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Weiglit  of  coal,  70  pounds  per  bushel,  except  for  "  Wheding,"  "  Ken- 
tacky  River,''  and  "  Cumberland,"  which  are  fixed,  in  their  order  respect- 
ively, at  84,  78,  and  72  pounds  per  bushel. 

Ohio. — ^The  secretary  of  State  acts  as  sealer,  ex  officio.  Counties, 
incorporated  towns,  and  cities  are  supplied  vnth  verified  standards. 
These  copies  must  be  proved  at  least  once  in  three  years.  Fees  for 
sealing  and  marking  a  beam,  10  cents;  weights,  5  cents  each;  liquid 
and  dry  measures,  if  one  gallon  or  more,  10  cents ;  if  less,  5  cents,  with 
reasonable  compensation  for  conforming  to  standards.  All  articles 
usually  sold  by  heaped  measure  must  bo  heaped  in  conical  form  as  iiigli 
as  the  articles  to  be  measured  will  hdmit.  Any  person  defrauded  by  tho 
use  of  false  weights  and  measures  may  maintain  a  civil  suit  against  tiie 
offender,  and,  if  judgment  be  rendered,  shall  receive  double  damages 
and  costs  of  suit.  The  standard  bushel  for  measuring  stone,  coal,  and 
unslaked  lime  must  contain  2,G88  cubic  inches.  The  laws  concerning 
weights  and  measures  are  strictly  enforced  throughout  the  State. 

Michigan. — T  he  half  bushel  and  its  parts  are  the  standard  measures 
for  fruits  and  other  commodities  sold  by  heaped  measure,  to  be  heaped  as 
high  as  may  be  without  special  eflbrt.  The  quantity  known  as  a  barrel 
of  fruit,  roots,  or  vegetables  must  be  that  quantity  contained  in  a  barrel 
made  from  staves  27  inches  in  length,  and  each  head  16^  inches  in  diam- 
eter, or  ordinary  floui'-barrel  size.  A  box  or  basket  of  peaches  must 
have  the  capacity  of  one-third  of  a  bushel,  struck  measure.  The  laws 
concerning  weights  and  measures  are  strictly  enforced. 

Indiana. — Clerks  of  county  courts  are  charged  with  the  care  of  veri- 
fied stAindards.  For  buying  or  selling  any  commodity  by  measures  or 
weights  not  corresponding  with  standards  of  the  county,  the  penalty 
for  every  ofifense  is  $20,  with  costs.  Any  person  may  apply  to  the  clerk 
of  the  county  court  at  any  time,  and  have  his  weights  and  measures 
conformed  to  the  standard. 

Illinois. — County  sealers  are  required  to  compare  the  standards 
in  their  possession  once  in  ten  years  with  those  of  the  State  sealer. 
Fees  for  sealing  beam,  6J  cents;  every  weight,  2  cents;  liquid  and 
dry  measures  of  the  capacity  of  one  gallon  or  more,  GJ  cents ;  if  less 
than  one  gallon,  2  cents.  If  any  person  use  weights,  measures,  or 
beams  not  conformed  to  standards,  he  is  liable  fn  five  times  the  dam- 
ages sustained  by  the  purchaser.  Tho  law  provides  for  the  testing  and 
correcting  of  cattle  and  large  platlbrm  scales.  This  duty  is  charged 
upon  county  surveyors,  who  are  entitled  to  a  fee  of  $5  and  reasonable 
charges  for  the  transportation  of  the  necessary  apparatus  for  making 
tests.  If  any  owner  or  keeper  of  cattle-scales  or  large  platform  scales 
use  them  for  weighing  purposes  after  they  have  been  marked  "con- 
demned," he  is  liable  for  each  oftense  to  a  fine  of  $100,  one-half  to  tk 
inforiner.  If  any  person  interested  in  the  weight  of  any  article  is  dis 
posed  to  question  the  correctness  of  the  scales,  it  is  his  right  to  demand 
a  test  to  be  made  by  the  proper  standards,  the  expense  to  be  borne  by 
the  owner  if  they  are  found  to  be  incorrect.  In  many  counties  of  the 
State  little  if  any  attention  is  paid  to  the  observance  of  the  law,althongli 
nominally  the  hstme  standards  are  recognized  throughout  the  State. 

Wisconsin.— The  treasurer  of  the  State  is,  ex  offidoy  State  seller 
of  weights  and  measures.  Every  county  is  required  to  provide  itself 
with  weights,  measures,  scales,  and  beams,  to  be  in  exac^.t  conform- 
ity with  the  State  standards.  The  treasurers  of  counties  perform 
the  duties  of  sealers.  A  fee  of  5  cents  is  charged  for  the  first  seal- 
ing of  every  weight,  measure,  scale,  or  beam,  and  3  cents  for  each  sno- 
sequent  sealing.    The  vibrating  steelyard  is  allowed  to  be  used,  bat 
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beam  and  poise  mnst  be  annually  tried,  proved,  and  sealed  by  the  proper 
officer.  The  half-bnshel  and  its  parts  is*  the  standard  measure  for  fruits 
and  other  commodities  customarily  sold  by  heaped  measure^  and,  in 
measuring  such  articles,  the  measure  must  be  heaped  as  high  as  may  be 
without  special  effort  or  design.  The.  penalty  for  using  false  weights  or 
measures  is  a  fine  not  exceeding  $500,  or  imprisonment  in  the  county 
jaU  not  more  than  one  year. 

Minnesota. — In  Minnesota,  the  State  treasurer  acts  as  State  sealer. 
Coonty  treasurers  are  supplied  with  standards,  which  must  be  tested 
once  in  five  years.  Townships  may  choose  sealers,  who  must  test  stand- 
ards once  in  two  years.  Fees,  5  cents  for  each^weight  and  measure  sealed. 
All  measures  by  which  meal,  fruits,  and  otHer  conftnodities  are  usually 
sold  by  heaped  measure  must  be  of  the  following  dimensions :  the  bushel 
Dot  less  in  its  inside  diameter  than  18^  inches  ^  the  half-bushel  not  less 
than  13f  inches ;  the  peck  not  less  than  lOf  inches ;  the  half-peck  not 
less  than  9  inches — ^to  be  heaped  as  high  as  may  be  without  special  effort. 
All  weights  and  measures  must  be  tested  once  a  year.  Penalty  for  using 
false  weights  and  measures,  $20. 

Iowa.— A  superintendent  of  weights  and  measures  is  appointed  by 
the  governor  from  the  faculty  of  the  State  UnlTersity.  The  stand- 
ards are  preserved  in  a  fire-proof  building  on  the  university  grounds. 
Coanties  are  provided  with  verified  standards,  which  must  be  com-* 
pared  as  often  as  once  in  ten  years.  County  sealers  are  appointed 
by  the  board  of  supervisors.  City  and  town  councils  may  appoint 
sealers.  Fees,  for  marking  and  scaling  beam,  10  cents:  weights,  5 
cents  each ;  liquid  and  dry  measures,  5  cents  each ;  and  reasonable 
oompensation  i'or  the  confoiming  of  all  weights  and  measures  to  the 
standards.  For  using  false  weights  and  measures  the  penalty  is  $5  for 
each  offense,  the  offending  party  being  also  liable  to  action  at  law,  in 
which  the  person  defrauded  may  recover  treble  damages  and  costs. 
Weights  and  measures  must  be  tested  once  a  year ;  the  penalty  for  non- 
oonformance  being  $5,  recoverable  by  any  person  who  may  prosecute. 

MissouBi. — ^The  clerks  of  county  courts  must  supply  themselves*  at 
the  exjiense  of  their  respective  counties,  with  standard  weights  and 
measures.  The  penalty  for  buying  or  selling  by  any  other  than  the 
fixed  standards  is  $10,  recoverable  before  any  justice  of  the  peace  of 
the  county.  The  law  is  reported  to  be  strictly  enforced  throughout  the 
State. 

Kansas. — County  clerks  are  charged  with  the  care  of  standards. 
Cities  may  establish  standard  weights  and  measures,  and  regulate 
the  weights  and  measures  to  be  used  in  each  respectively,  and  the 
weighhig  and  measuring  of  all  commodities  in  every  case  not  other- 
wise provided  for  by  law.  Every  city  is  also  allowed  to  fix  the  fees  of 
persons  employed  to  weigh  and  inspect  hay,  grain,  and  coal.  Penalty 
for  buying  or  selling  by  false  weights  or  measures,  $10,  recoverable  by 
party  injured.  The  law  is  reported  to  be  strictly  enforced  throughout 
the  State. 

Nebbaska. — ^Any  one  who  knowingly  uses  false  weights  and  meas- 
ures is  liable  to  a  fine  of  not  less  than  $5  nor  more  than  $25,  and  is 
also  liable  in  double  the  amount  of  damages  sustained  by  the  injured 
party.  The.fines  recovered  in  such  cases  are  appropriated  to  the  use 
of  common  schools. 

Calipoenia.— The  secretary  of  State  is,  ex  officio^  State  sealer,  and 
clerks  of  county  courts  act  as  county  sealers.  The  latter  must  verify 
their  standards  once  in  five  years.  Fees,  for  marking  and  sealing 
lieam,  75  cents;  weights,  each,  25  cents;   liquid  and  dry  measures, 
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one  gallon,  40  cents;  less  than  ooe  gallon,  20  cents*  Any  peiaoQ 
injured  or  defrauded  by  the  nse  of  Mae  weights  or  measares  may  re- 
cover fi  ve-fold  damages  The  ose  of  &l8e  weights  or  measures  maj  abo 
he  deemed  a  misdemeanor,  and,  upon  convietien,  the  offending  party 
mny  be  fined  in  any  sum  not  ecsce^diing  $100;  All  commodities  b^M  by 
heaped  measnre  most  be  heaped  in  the  form  of  a  cone,  as  high  as  tte 
articles  measured  will  admit.  By  custom,  almost  everythmgintheway 
of  agricultural  products  is  sold  by  weight. 

OREGON. — ^The  State  treasoirer  acts  as  State  sealer.  The  halfbosbd 
and  its  parts  is  made  the  standard  measure  tor  charcoal,  fruits,  aDd 
other  commodities  sold  by  jieaped  measure.  For  using  talse  weights  or 
seasna^es,  or  for  stamping  false  tare  upon  casks  or  packages^  t^  pen- 
idty  \b  imprisonment  ih,  the  county  jail  for  not  less  than  one  mooA 
nor  more  than  one  year^  or  fine  of  not  less  that  $50  nor  more  than  $500l 

Dbsi'Bigt  of  Golxtdibia.— The  fees  for  testing  seale-beams,  weights^ 
flffidf  measures,  are  for  each  l@  cents ;  double  fees  if  rectified,  bfanded,  or 
sealed  at  any  other  place  than  the  o£Bc€^  of  the  sealer.  The  seal^,  ooder 
penalty  of  $20  for  neglect,  is  required  at  least  once  in  six  mooths,  to 
enter  every  store,  shop,  market,  or  other  place  where  goods  are  sold, 
and  examine  scales,  weights,  and  measures.  If  any  are  found  to  be  an- 
sealed,  or  in  any  way  fia»l8e,  they  may  be  seized,  and  the  owner  is  sab- 
jeet  to  a  fine  of  $1  for  eaeh  weight  or  measure  ascertained  to  besot 
m  accordance  with  the  proper  standards.  Any  person  refusing  to  pn- 
dttee  his  scales,  weights,  or  measures  for  inspection  is  liable  to  a  loeof 
not  less  than  $1  nor  more  than  $10.  For  selling  by  false  beams,  weiglitS) 
and  measures,  the  fine  is  $1  for  eaeh  offense.  Steelyards  not  ootifwm* 
ing  to  standard  maybe  seized,  the  owner  also  incurring  a  penalty  of 
$!^.  All  bay  and  platform  scales  must  be  adjustied  twice  in  each  year. 
Fees,  for  ten  tons,  $2;  for  each  additional  ton,  25  cents.  All  weights 
and  measures  seized  for  non-conformity  to  standards  may  be  s^mted 
and  returned  to  owners.  Spring-balance  scales  must  be  tested  a$  Jewt 
every  three  months,  a  card  to  be  attached,  or  to  be  near  at  hand,  attest- 
ing the  examination.  Penalty  for  non-compliance,  $10;  half  to  tbe  in- 
former. Persons  offering  to  sell  by  dry  measures  not  conformed  to 
standards  are  liable  to  a  fine  of  not  less  than  $3  nor  more  than  tS. 
The  law  is  very  strict  in  regard  to  the  regulation  of  the  scales,  weights, 
and  measures  of  the  public  markets. 

The  following  tabular  statement  will  show  the  weights  of  specified 
articles  in  the  different  States  in  the  Union,  as  they  obtain  by  law  or 
usage : 
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CURRENT  FACTS  IN  AGRICULTURE. 

FEBTILIZEBS. 

Improvident  ijcaste  of  manures.— 'ProfesaoT  Orton,  assistant  State  ge- 
ologist of  Ohio,  after  remarking  on  the  futility  of  endeavoring  to  reca 
perate  by  means  of  clover  alone  a  soil  subjected  to  con tinnons  cropping, 
says  that  fertilizing  material,  both  of  the  barn-yard  and  from  otiier 
sources,  continues  to  be  wasted  in  the  most  reckless  manner.  Id  Spring 
field  and  its  immediate  vicinity  10,000  cords  of  wood  are  burned  anna 
ally  in  the  manufacture  of  lime,  and  at  other  places  great  quantities 
The  ashes,  mixed  with  lime  refuse,  can  generally  be  had  for  the  hauling, 
yet  not  one  bushel  in  a  thousand  is  applied  on  the  farm :  instead  of  this, 
the  material  is  turned  on  vacant  ground,  or  used  for  road-beds,  or  carted 
into  the  streams.  Again,  thousands  of  tons  of  bones  are  annuaJly  aTaila- 
ble  for  fertilizing  purposes  in  Southwestern  Ohio,  but  there  is  not  a 
single  establishment  for  their  preparation  in  that  region. 

Pvblication  of  chemical  analyses. — ^The  council  of  tho  Boyal  Agricol 
tural  Society  of  England  state  that  the  quarterly  reports  of  Dr.  Yoelcka, 
the  consulting  chemist,  giving  analyses  of  manures  and  feediDg-8tni&. 
with  names  of  the  venaers,  are  regularly  published  in  the  agricuitoral 
journals  as  well  as  in  the  journal  of  the  society,  and  that  this  pnblicft^ 
tion  is  found  to  serve  a  very  excellent  purpose,  notwithstandiDg  sozoe 
dissatisfaction  on  the  part  of  dealers  whose  articles  have  been  analyzed. 
Dr.  Voelcker  states  that,  of  the  thirty-two  samples  of  bone-dust  analyzed 
from  December,  1869,  to  December,  1870,  not  one  was  adulterated, 
which  showed  that  the  unsparing  publication  of  the  names  and  ad- 
dresses of  dealers  in  adulterated  bone-dust  had  had  a  salutary  elect. 
He  reports  a  large  adulteration  in  samples  of  feeding-cake. 

Analyses  of  fertilizers. — Dr.  J.  E.  Nichols,  of  Massachusetts^  wiile 
strongly  advocating  attention  to  special  fertilizers,  ^vises  fanners  to 
ascertain  the  actusd  values  of  fertilizers  offered  for  sale,  as  indicated  by 
the  accompanying  statements  of  anafyses.  In  illustration  of  the  neoes 
sity  of  this  precaution,  he  states  that,  in  the  case  of  a  certain  New  Hamp- 
shire article  obtained  irom  grinding  siiicious  rock,  and  recently  pot  on 
the  market  at  a  high  price,  one  item  of  the  analysis  published  by  the  pro- 
prietors was  ^'  30  per  cent  of  silica  "  or  sand.  Another  article  of  somewhat 
similar  character  was  represented  to  contain  about  91  per  cent  of  silica, 
and  on  this  Dr.  Nichols  jocosely  remarks  that  he  has  material  on  his  own 
farm  containing  93  per  cent  of  silica,  which  he  is  ready  to  supply  to  all 
comers  at  25  cents  per  horse-load,  and  that  he  has  found  it  to  be  exoell^t 
for  application  on  swampy  lands.  In  another  case,  a  dealer  has  offered 
a  compound  priced  at  $27  per  ton,- with  a  statement  of  analysis  repre 
sen  ting  percentages  of  ^^aqua  and  organic  matter,''  oxide  of  calcinsi 
and  sulphuri#  acid,  the  statement  amounting  practically  to  this,  namelj: 
That  every  100  pounds  of  the  fertilizer  contains  10  pounds  of  mobi 
muck,  45  pounds  of  gypsum  or  plaster,  22  pounds  of  salt,  and  1^ 
pounds  of  carbonate  and  phosphate  of  lime;  the  first  cost  of  one  ton, 
or  2,000  pounds  of  the  fertilizer,  being  about  $9.00. 

Value  of  tcood-ashes. — Dr.  Nichols  places  the  commercial  valne  of  a 
bushel  or  50  pounds  of  mixed,  unleached  ashes  of  oak,  pine,  hickory, 
birch,  and  maple  at  39  cents,  and  of  a  bushel  of  leached  ashes  at  9  cents^ 
As  regards  their  value  for  application  on  the  land,  he  finds  by  his  o^^ 
experience  that,  when  applied  judiciously,  according  to  the  requirements 
of  the  soil,  crops,  &c.,  the  unleached  ashes  will  in  most  seasons  retani 
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a  value  in  product  of  60  cents  to  70  cents  per  bnshel  the  first  year,  and 
that  the  leacbed  ashes  will  retom  16  cents  to  20  cents  per  bnshel  the  first 
year,  their  inflnence  on  the  soil  continuing  for  a  long  time.  He  cautions 
paicnasers  against  the  gross  frauds  sometinies  practiced  when  ashes  are 
sold  in  large  quantity.  A  sample  of  dry  ashes,  alleged  to  be  from  wood, 
and  sold  as  such,  had  been  brought  to  him,  when  analysis  proved  them 
to  contain  over  50  per  cent  of  coal-ashes.  Again,  a  friend  of  his  had 
porchased  a  schooner  load  of  ashes  brought  from  an  eastern  port,  paying 
25 cents  per  bnshel;  they  proved  to  be  worth  only  5  cents  per  bnshe^ 
one-foorth  part  being  a-  mixture  of  coal  and  wood  ashes,  the  rest  lime, 
sand,  &c. 

Lierge  ouOays  for  manures. — ^Tobacco  growers  at  East  Whately,  Mas- 
sachosetts,  during  the  present  year  have  shipped  very  large  quantities  of 
stable  manure,  by  railroad,  from  Middlebury  and  Montpelier,  and  other 
points  in  Vermont,  in  some  cases  a  distance  of  one  hundred  and  fifty 
miles.  The  manure  from  the  two  former  places  cost  $13  per  cord,  de- 
livered on  the  field  at  East  Whately,  the  cost  of  freight  being  $36  and 
$40  per  car  load.  Considerable  amounts  were  also  received  from  White- 
hall, New  York,  and  points  in  Massachusetts.  During  the  spring,  from 
$20,000  to  $25,000  were  paid  out  in  that  neighborhood  for  guano,  phos- 
phate, plaster,  lime,  &c. 

City  street  sweepings, — ^A  chemical  analysis  of  street-dust  obtained  at 
different  points  in  Boston  showed  it  to  be  practically  worthless  for 
manure.  The  experience  of  gardeners  near  New- York  gives  similar 
testimony  in  resx>ect  to  the  street  dust  of  that  city. 

Southern  trade  in  fertilizers. — Dr.  Means,  inspector  of  fertilizers  in 
Georgia,  estimates  that  the  people  of  that  State  annually  pay  ten  mil- 
lions of  dollars  for  fertilizers,  mostly  to  parties  out  of  the  State. 

COEN.- 

Cost  of  raising  com. — ^Dr.  George  D.  Pearcj^  of  Knigbtstown,  In- 
diana, reports  a  crop  of  com  made  in  1870  on  20  acres  of  deep,  dark, 
allnvial  soil,  \7ell  drained  and  deeply  tilled,  which,  without  manure, 
averaged  60  bushels  per  acre,  amounting  to  1,200  bushels,  worth  50 
cents  per  bushel.  Adding  $20  for  value  of  pasturage  after  taking  off 
the  com,  the  total  receipts  were  $620.  The  expense  account  was  as 
follows:  Plowing,  ten  days'  work,  $30 ;  harrowing,  three  days,  $9 ;  three 
bosbels  of  seed  com,  $2.25 ;  drilling  in  corn,  three  days,  $4.50 ;  rolling 
after  planting,  three  days,  $9;  replanting,  two  days,  $2;  plowing,  four 
times,  five  days'  work  at  each  time,  at  $1.50  per  day,  $30 ;  husking  and 
cribbing,  $40 ;  interest  on  land,  $120 ;  making  the  total  expense  $246.75, 
or  very  nearly  20  3-5  cents  per  bushel,  and  leaving  a  profit  of  $373.25. 
or  818.66  per  acre.  Wheat  was  then  sown  on  the  same  ground,  ana 
was  harvested  July  5  and  6, 1871^  yielding  400  bushels,  worth  $1.50 
per  bushel.  Allowing  one  half  for  cultivation,  the  crop  netted  $300, 
making  a  total  profit  of  $673.25  on  com  and  wheat  for  fourteen  months, 
(Tirtually  two  years,)  an  average  of  $33.66  per  acre. 

Mr.  O.  Burras,  of  North  Fairfield,  Ohio,  cultivating  in  com  an  area 
of  a  little  more  than  nine  acres  of  sandy  loam,  reports  the  cost  per  acre 
of  seed,  cultivation,  and  harvesting  at  $13.83,  no  allowance  being  made 
for  manure ;  interest  on  investment  in  land,  $4.67 ;  taxes  and  wear  of 
tools,  30  cents — total  expense  per  acre,  $18.89,  showing,  with  a  crop  of 
84§  bushels  per  acre,  a  cost  of  22J  cents  per  bushel.  The  com  was 
worth  47f  cents  j^ev  bushel,  and,  including  fodder  and  pumpkins,  the 
profit  per  acre  was  $31.29.  Becent  statements  by  Mr.  J.  C.  Burroughs,  of 
Illinois,  show,  for  twenty  acres,  27  cents  per  bushel  as  the  cost  of  raising 
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corn ;  by  Mr.  J.  P.  Thomas,  of  Chester  County,  Pennsylvania,  25J  cents 
per  bushel  upon  a  yield  of  00  bushels  of  shelled  corn  per  acre,  without 
allowance  for  manure ;  by  Mr.  L.  M.  Bogers,  of  Oneida  Lake,  Few  York, 
for  a  crop  of  50  bushels  on  one  acre,  a  cost  of  $22.50,  including  rent  of 
land,  making  a  cost  of  45  cents  per  bushel.  Profit,  at  a  price  of  85  cents 
per  bushel,  120  per  acre. 

Variation  in  yearly  aioera^ea, — In  the  Maumee  Valley,  in  the  nortli- 
western  part  of  Ohio,  the  average  yield  of  com  per  acre,  in  1868,  was 
30.22  bushels;  in  1869, 17.57  bushels;  in  1870,  39.65  bushels. 

lilVE  STOCK. 

Improved  stock  can.— T\iq  first  train  of  "palace"  stock  cars  from  the 
West  to  the  East  passed  over  the  Pennsylvania  Railroad  and  its  western 
connections  about  the  1st  of  May,  and  consisted  of  eleven  cars,  contain- 
ing  172  head  of  cattle.  The  cars  are  arranged  for  sixteen  head  each, 
with  separate  stalls  connected  by  gates,  and  bedded  with  sharings. 
The  cars  are  so  constructed  that  the  cattle  can  be  fed  and  watered 
during  the  transit  without  unshipping.  Ninety-six  hours  from  Saint 
Louis  to  New  York  is  stated  to  be  the  time  attainable  by  stock  trains  of 
this  description.  Under  the  old  arrangements  ten  days  were  often  con- 
sumed in  making  the  trip ;  and  the  discomfort  to  cattle  and  the  shrink- 
age in  their  weight  were  serious. 

Sale  of  Berkshire  hogs. — A  company  of  gentlemen  residing  in  Scott 
County,  Kentucky,  known  as  the  Scott  County  Importing  Company, 
some  time  ago  sent  an  agent  to  England,  who  purchased  a  number  of 
the  finest  Berkshire  hogs  to  be  found  in  the  best  herds  of  that  conutry. 
The  dale  of  this  stock  took  place  July  13,  at  the  farm  of  Mr.  Barbee, 
near  Georgetown,  and  attracted  a  large  attendance.  Eighteen  animals 
were  sold  at  an  average  of  $171  each.  One  sow  sold  for  $510,  another 
for  $335,  and  another  for  $3(K).  The  lowest  figure^  for  a  sow  were  |65. 
The  highest  price  for  a  boar  was  $1G0,  and  the  lowest  $80. 

Improvement  of  English  beef  stock. — In  the  Massachusetts  agricaltnral 
report  for  1870  is  a  statement,  founded  upon  a  Parliamentary  report,  of 
the  average  weight  of  beef-cattle  at  Smithfleld  market,  England,  at  the 
periods  named:  1732,  370  pounds;  1795,  462  pounds;  1825,  656  ponnds. 
with  a  gain  of  about  one  year  in  the  preparation  for  market,  the  animal 
being  considered  ripe  for  the  butcher  at  four  years  of  age  instead  of 
five. 

Losses  hy  disease  in  England. — ^Accordiug  to  tabular  estimates  appear- 
ing in  Morton's  Almanac,  the  loss  from  lung  disease,  and  foot  and  mooth 
disease,  among  cattle  in  England,  for  the  last  thirty  years,  has  amounted 
to  5,549,780  head,  valued  at  $418,084,270. 

Abortion  in  France. — Recent  French  veterinary  statements  are  to  the 
effect  that  in  France  14  per  cent,  of  the  cows  slip  their  calves,  imported 
and  unacclimated  stock  being  most  subject  to  abortion. 

Premium  hogs. — At  the  exposition  of  swine  at  Chicago,  Illinois,  iu 
September,  the  following  prizes  were  taken  for  best  displays  of  hogs  of 
one  breed,  the  number  in  each  case  being  not  less  than  ten  nor  more 
than  twenty:  To  S.  H.  Olay  &  Co.,  Paris,  Kentucky,  $1,000;  John  B. 
Craig,  Edmonton,  Canada,  $500 ;  Edmund  Terrill,  Clayton,  lllinous 
$250;  H.  M.  &  W.  P.  Sisson,  Qalesburgh,  Illinois,  $250. 

THE  DAIBT. 

An  Iowa  milk  /anw.— The  farm  of  William  Patrick,  near  Des  Moiae^, 
Iowa,  consists  of  235  acres  of  prairie  and  timber  land,  and  \&  chiefly 
devoted  to  the  business  of  sapplying  milk  to  the  citizens  of  Des  Moines. 
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Mr.  Patrick  milks  tcom  forty  to  Jbrty-Sve  cows,  and  delivers  onoe  a  day 
'iD  winter  and  twice  a  day  in  snmmer,  aeHlin^  also  a  few  poands  of  but- 
ter daily.  In  winter  he  feeds  to  ei^ch  cow  twelve  quarts  of  bran  and 
shorts,  mixed,  per  day,  with  a  snfliciency  of  good  prairie-hay ;  in  the 
fiunaner  twelve  quarts  of  laran  per  day,  in  addition  t^  pasture.  The 
espense  of  feeding  in  winter  is  20  cents  {)er  head  daily.  An  account 
kept  in  January  and  February,  1870,  of  the  gross  receipts  per  head 
gave  an  exhibit  of  f  14.50 for  the  former  month  and  $12.50  tor  the  latter, 
not  including  a  lil)eral  supply  of  milk  and  butter  for  the  fainily.  Mr. 
Patrick's  he^  is  chiefly  formed  by  selection  from  common  stock,  and 
bis  experience  is  that  a  good  milch  cow,  worth  $100,  will  pay  for  her 
fieif  and  keep  in  one  year.  The  building  in  which  the  cows  are  fed  and 
milked  is  80  feet  by  36.  The  cows  are  secured  in  thejr  i)laces  by  con- 
fiuiiig  their  heads  with  sliding  stanchions.  Inclined  floors  carry  the 
droppings  into  conductors,  which  extend  the  whole  length  of  the  build- 
ing. Cows  failing  to  show  a  good  yield  of  milk  are  fattened  for  the 
butdief,  the  seleotions  from  the  herd  for  such  puri)ose  averaging  ten 
percent  yearly.  Five  hands  are  em[)loyed  on  the  farm,  and,  in  addition 
to  dairy  operations,  a  considerable  business  is  done  in  raising  beeves 
and  bogs. 

AduUeraf&d  mUL — A  man  named  Whipple,  of  Shrewsbury,  Massa- 
cbn^etts,  was  recently  arrested  for  manufacturing  and  selling  adulterated 
milk,  having  carried  on  the  business  for  some  time.  He  had  titted  up  a 
room  in  Worcester  with  a  tank  of  180  gallons  in  capacity,  wfaicb  lie 
filled  with  milk,  combined  with  a  mixture  of  burned  molasses,  chalk, 
lait,  and  water,  in  the  (iroportion  of  4€rgallons  of  the  molasses  mixturo 
to  140  gayorus  of  milk.    The  whole  was  then  sold  a«  pure  country  milk. 

Swigg  dairymen  in  California. — San  Francisco  papers  state  that  there 
are  nearly  six  hundred  Swiss  engaged  in  dairying  in  Marion  County, 
atHi  that  as  a  geneial  rule  they  commenced  poor,  but  have  made  large 
profits, 

FEUIT,  ETC. 

Grapes  and  icine  in  Iowa. — ^In  1870,  Des  Moines  County,  Southeastern 
Iowa,  contained  sixty  vineyards,  aggregating  250  acres,  averaging  1,200 
vines  to  the  acre,  and  showing  a  total  of  300,000  vines.  Of  these  about 
one-half  were  Concord,  the  remainder  being  Cat^wbas  and  a  few  other 
varieties.  The  f>roduct  of  grapes  averaged  three  pounds  to  the  vine, 
amounting  to  900,000  pounds.  The  estimated  yield  from  40  acres  in 
^rdeus  swelled  the  total  of  grapes  to  1,100,000  pounds.  Of  these 
400,000  pounds  were  manufactured  into  wine,  making  30,000  gallons, 
^'ortii,  at  $L35  per  gallon,  S40,500 ;  700,000  pounds  were  marketed  as 
fruit,  bringing,  at  6  cents  per  pound,  $4:2,000 ;  the  united  value  of  the 
graites  and  wine  being  $82,500. 

In  Scott  County,  in  the  eastern  part  of  the  State,  Mr.  George  L. 
Daveaport^s  Clifton  vineyard  had  6,000  bearing  vines,  and  turned  out 
2,(J0O  gallons  of  wine.  At  Black  Hawk  vineyards,  owned  by  Messrs. 
A.  J.  F.  Schmidt,  9,000  gallons  of  wine  were  made,  consuming  over 
100,000  pounds  of  grapes. 

Grape  product  of  Ohio. — The  statistical  report  of  the  secretary  of 
state  of  Ohio  shows  that  the  grape  crop  of  that  State  for  1870  was 
15,853,719  pounds,  being  nearly  equal  to  the  total  of  the  five  previous 
years. 

Wine  in  Souiheastern  Michigan. — Mr.  Thomas  Whelpley,  of  Monroe, 
Michigan,in  a  recent  letter  to  the  Department,  says:  ^^The  mouth  of  the 
river  Raisin,  this  day,  rivals  the  famous  Kbine  in  Germany  in  richness 
and  luxuriance  (f£  vintage.     The  six  miles  square,  including  the  city  of 
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Monroe,  turned  out  last  year  16,000  gallons  of  mne  tliat  is  actually  dis- 
placing the  Grerman  Bhine  wine  in  our  midst,  and  the  vintage  of  this' 
year  promises  to  be  double  that  of  lasf 

Preservation  of  grapes. — ^In  the  process  introduced  by  M.  Tremellat,of 
Marseilles,  and  used  on  a  large  scale  in  Paris  and  elsewhere,  bunches  of 
grapes  are  cut  in  such  a  manner  as  to  leave  with  them  a  considerable 
portion  of  the  ac^acent  woody  part  of  the  vine,  and  are  then  suspended 
over  a  vessel  filled  with  water,  so  that  while  hanging  near  the  surface  of 
the  water  the  ends  of  the  stems  are  immersed.  As  the  moisture  evapo- 
rates from  the  grapes,  it  is  restored  by  capillary  absorption  through  the 
stem,  and  no  change  tBtkes  place.  By  this  method  grapes  are  kept  from 
one  year  over  into  another,  as  firesh  and  fair  as  at  the  moment  of  gath> 
ering. 

Reduction  in  prices  of  grapes. — ^At  a  late  horticultural  discussion  at 
Saint  Louis,  Missouri,  Dr.  Spaulding  said  that  first-class  grapes  were 
then  selling  at  wholesale  for  3}  cents  per  pound,  making  a  loss  to  the 
producer.  Fifteen  years  ago,  he  had  said  at  a  meeting  of  a  hofticalto- 
ral  society  in  the  same  city,  that  grapes,  then  selling  at  25  cents  per 
pound,  would  within  twenty  years  l^  sold  at  6  cents,  and  his  asaertioD 
was  laughed  at. 

Prices  of  fine  pears. — ^At  a  meeting  of  the  Western  Kew  York  Hor- 
ticultural Society,  in  the  early  part  of  the  year,  Mr.  J.  H.  Babcock  stated 
that  a  neighbor  had  sold  Anjou  pears  for  two  years  at  $20  per  band; 
they  were  bought  by  men  in  Boston,  and  were  resold  in  that  city  at  $34 
per  barrel.  He  did  not  know  at  what  price  they  were  retailed.  Mr.  T. 
6.  Yeomans,of  Walworth,  said  that  his  Duchesse  d'Angoul6mesdid  not 
do  as  well  as  usual  the  past  season,  and  sold  a3  low  as  $20  and  $22  per 
barrel.  Mr.  Oliver  Chapin  stated  that  he  had  sold  his  Bartletts  at  an 
average  of  $9  per  barrel,  and  that  a  neighbor  selected  a  barrel  of  Bart- 
letts from  a  large  crop,  sold  it  at  $50,  and  they  were  afterward  retailed 
at  $1  each. 

Peach  baskets  in  Southwestern  Michigan. — At  Benton  Harbor,  by  ooe 
firm,  300,000  peach  baskets  were  manufactured,  and  60,000  by  another; 
at  Saint  Joseph,  160,000  were  made ;  at  Dowagiac,  150,000 ;  at  another 
point,  80,000  j  there  were  also  other  large  numbers  manufactured  in  dif- 
ferent localities,  of  which  no  account  is  presented. 

Receipts  of  pea^^hes  in  New  York. — It  is  stated  that  during  the  week 
ending  August  12, 1871,  the  New  Jersey  Kailroad  alone  brought  into 
New  York  City  100,000  baskets  of  peaches  daily,  employing  nine  trains, 
or  a  total  of  196  cars. 

Blackberry  culture  in  Ohio. — ^Mr.  N.  Ohmer,  of  Dayton,  Ohio,  in  a 
letter  of  November  27, 1871,  states  that  he  has  three  acres  of  black- 
berries in  bearing,  and  from  these  obtains  a  net  profit  of  $250  per  acre. 
He  grows  the  Wilson  and  the  Kittatinny,  but  prefers  the  latter,  and  last 
spring  planted  five  acres  of  this  variety.  He  plants  at  distances  of  four 
feet,  in.rows  eight  feet  apart,  training  to  a  No.  12  annealed  wire  attached 
to  posts  standing  three  feet  above  ground,  at  distances  of  thirty  feet. 
The  canes  are  cut  at  a  height  of  four  feet,  and  this  is  deemed  quite 
important  in  order  to  insure  a  profitable  crop.  He  gives  thorough  but 
shallow  culture  annually,  in  spring  and  early  summer )  never  at  a  late 
period  in  the  season. 

Blackberries  in  Indiana. — ^During  the  season  of  1870,  Mr.  A.  B.  Fegg, 
of  Terre  Haute,  Indiana,  obtained  70  bushels  of  Lawton  blackberries  per 
acre  tcom  three  acres,  paying  If  cents  per  quart  for  picking,  and  market- 
ing at  12j^  cents  per  quart    His  gross  returns  amounted  to  $722.40,  or 
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i240M  per  acre,  after  dedncting  the  cost  of  picking.  Bib  Expense  of 
*oaItare  did  not  exceed  $10  for  the  three  acres. 

The  roUing  of  fruit.— According  to  Decaisne,  the  rotting  of  fruit  is 
prodnced  by  two  microscopic  fungi,  which  develop  in  moist,  confined 
air,  viz,  Mucor  mucedo  and  FetnciUium  glaucum^  infinitely  minute  germs 
of  which  are  continually  floating  in  the  atmosphere,  and  which  attack 
more  especially  any  injured  or  abraded  portion  of  the  surface.  If  the 
frnit  be  wrapped  up  in  cotton,  or  with  soft  tissue  paper,  or,  still  better, 
with  waxed  paper  or  tin  foil,  the  introduction  of  these  germs  will  be 
pierented,  and  the  fruit  can  be  kept  for  along  time  without  any  appre- 
ciable change. 

Orange  trade  in  California. — ^The  San  Francisco  Commercial  Herald 
states  that  in  1871  twenty-nine  vessels  arrived  at  that  port  from  Tahiti  with 
5,120,000  oranges  and  106,000  cocoa-nuts,  and  500,000  oranges  were 
leoeived  from  Mexican  ports ;  also  a  few  from  Hawaii.  There  were 
received  from  Los  Angeles  County,  for  the  season  from  December  to 
Jane,  i;535,000  oranges  and  228,000  lemons,  besides  pomegranates, 
citron,  wahuts,  &c. 

TREES  AND  TIMBEB. 

A  tcestem  tree  nursery. — ^lu  1869  the  ad-interim  committee  of  the 
XUinois  State  Horticultural  Society  visited  the  nursery  of  B.  Douglas  & 
Son,at  Waukegan,  Illinois,  and  reported  that  they  found  there  16^0,000 
evergreens  and  European  larches.  At  a  meeting  of  the  Eastern 
Iowa  Horticultaral  Society,  in  June  of  the  following  year,  Mr.  Douglas, 
io  reply  to.  inquiries  then  made,  estimated  the  number  of  evergreens 
and  Enropean  larches,  two  to  three  years  old,  transplanted,  at  1,000,000; 
not  transplanted,  in  the  seed-bed,  ome  and  two  years  old,  20,000,000. 

BmoTol  of  forests. — ^Mr.  J.  H.  Tice,  in  an  address  before  the  Missouri 
State  Horticultural  Society,  refers  the  increasing  aridity  of  a  largo 
region  bordering  on  the  Mississippi  to  the  destruction  of  forests  and 
denndation  of  prairies  along  tributaries  of  that  great  river.  He  recapit- 
ulates the  testimony  of  William  C.  Bryant,  who,  speaking  especially 
of  Eastern  Ohio,  says  that  it  is  a  common  observation  that  the  summers 
^  becoming  drier  and  the  streams  smaller,  several  rivers  showing  a  con- 
siderable decrease  in  navigability  during  the  last  fifty  years.  The  sum- 
mers  are  hotter  and  the  winters  are  colder. 

Th  Eucalyptus. — ^The  supposition  that  the  Australian  Eucalypti  and 
Acacueare  peculiarly  adapted  to  our  dry  western  plains  is  a  mistaken  onei 
These  regions  differ  greatly  in  conditions  of  season  from  the  actual 
habitat  of  the  Eucalypti^  the  Australian  growing  season  being  quite 
^et,  although  followed  by  a  dry  term.  Finally,  these  trees  are  unable 
to  resist  any  considerable  frosts,  and  do  not  flourish  east  of  the  Pacific 
coast  regions. 

3Vm6er  for  naval  purposes. — The  secretary  of  the  Iowa  Board  of 
Agricolture  states,  that  within  a  few  months  one  man  alone  has  con- 
tracted to  furnish  the  British  government  with  5,000,000  cubic  feet  of 
^hite  oak,  which  will  be  cut  from  forests  within  fifty  miles  of  Cairo, 
Illinois. 

Sak  of  trees  in  Indiana. — John  T.  Matlock,  of  Danville,  Indiana,  re- 
cently sold  one  hundred  trees,  chiefly  poplars,  to  a  lumberman  of  that 
place,  for  $2,450,  averaging  $24.50  each. 

,  BrroT9  in  pruning. — ^Mr.  D.  W.  Adams,  secretary  of  the  Iowa  State  Hor- 
ticultural Society,  expresses  the  opinion  that  in  Northern  Iowa  more 
trees  have  been  destroyed  by  improper  pruning  than  by  the  inclemency 
of  \rinter.    Begional  peculiarities  must  govern  the  treatment  of  trees. 
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In  a  ooantry  of  bamid  dimftte,  having  mOd  winters,  tbe  top  of  Uiek^ 
shoald  be  kept  open,  to  let  in  sunlight  and  rain.  In  NorAern  Iowa, 
a  region  of  great  extremes  of  heat  and  eold,  and  searching  winds,  the 
tree  should  retain  its  natural  defense  of  a  close  growth  of  wood  and 
leaves. 

MIBCELLAKEOTTS. 

Results  of  agrumUur^  inv€^igatian.—WheTL,  from  1836  to  1B40,  Bears 
Colman  (at  a  later  date  widely  known  by  his  work  on  European  agii- 
culture)  was  employed  by  the  Massachusetts  authorities  in  mt&iu^an 
agricultural  survey  of  that  State,  considerable  doubt  was  expretiseii  by 
many  of  the  peofile  as  to  the  practical  va^ue  of  his  undertaking,  and  it 
was  at  last  suspended  for  want  of  an  apfvroipriation  by  the  l^xsiaHire. 
In  his  last  report  Mr.  Ooiman  showed  that  the  expense  to  the  {teople 
had  averaged  about  one  cent  for  each  uihabitant  of  Massachusetts, 
while  one  of  its  best-infOTmed  citiasens  claimed  that  the  MOirvey  bad 
already  repaid  thirty-fold  its  cost  in  the  improved  agrioolUire  of  the 
State. 

Indian  Department  of  Agriculture. — A  department  of  agriculture,  rev- 
enue, and  commerce  has  been  created  in  British  India,  to  take  official 
cognizance  of  the  following  subjects:  Laud  revenue  and  settleffleiits; 
advances  for  works  of  agricultuml  improvement;  agricultural  aod  lior- 
ticulture;  fibers  and  silk;  studs  and  cattle-breeding;  cattle  di»ea»', 
forestry ;  meteorology;  commerce  ami  trade;  customs,  sea  and  wkud; 
opium;  salt;  excise;  stamps;  minerals  and  geological  survey;  fish- 
eries; industrial  arts;  museums;  exhibitions;  statistics;  gazetteers; 
weights  and  measures;  census;  surveys,  revenue,  topographicHl,  and 
trigonometrical. 

Wasteful  maTiaf^ement — A  correspondent  of  the  Southern  Oaltivator 
concludes,  from  observations  made  during  travel  in  NorthweBtem 
Georgia,  that  quite  25  per  cent  of  the  farm  products  of  that  region  are 
either  left  ungathered  or  are  wasted  when  gathered.  Com  is  allowed  to 
stand  five  or  six  weeks  after  it  is  fit  to  be  ha/rvested;  bad  fences  admit 
tiie  depredations  of  stoek;  the  corn  is  shucked  in  a  wasteful  fa^iou; 
there  is  a  deficiency  of  proper  storage  for  harvested  crops,  and  own, 
wheat,  and  straw  are  de^stroyed  by  vermin.  In  addition  to  all  this,  the 
corn  is  fed  out  in  a  shiftless,  hap-hazard  way,  and  the  consequeooe  is 
that  while  ail  farm  products  command  good  prices,  the  producer  resiliKes 
a  small  net  profit. 

ImpoverislvmetU  of  soils. — Professor  Orton,  of  Ohio,  illustratmg  the 
gradaal  impoverishment  of  the  soils  of  this  countiy,  gives  a  strikingex- 
ample  in  the  case  of  Southwestern  Ohio.  This  region,  originally  of  re- 
markable fertility,  now  has  large  areas  of  upland  where  the  soil,  possess- 
ing less  depth,  and  being  less  easily  worked  than  that  of  the  vaMe>'8,  has 
so  far  deteriorated  that  the  average  product  of  wheat  is  less  than  10 
boshds  per  acre— an  nnremunerative  crop.  A  fre(|ueut  reourreuccof 
failure  in  staple  crops  is  mainly  attributed  to  this  depreciation  of  land- 
The  largest  com  tract  of  this  district  lies  at  the  month  of  the  Miami 
River,  and  intelligent  farmers  who  have  resided  on  it  for  forty  yeafssta^ 
that  during  that  period  the  average  yield  of  eom  has  fallen  firom  lo 
bushels  to  less  than  40  bushels  per  acre. 

Cost  of  raising  cotton. — ^The  average  of  three  estimates  by  Messrs.  E. 
M.  Pendleton,  of  Sparta,  Oeoi-gia,  and  T.  M.  Turner,  puts  the  cost  of 
producing  cotton  on  a  Ikrm  of  500  acres,  worth  $8  |M?racrc,at  11|^  cents 
per  pound.  The  cost  of  eight  mules,  at  8175  each,  and  tlie  neeessaiy 
farm  implements,  arc  reckoned  in  the  investment.    l%e  eurrsni  expcufic 
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account  iiiclades  interest  on  tlie  value  of  the  land,  and  the  oatlay  for 
labor,  repairs,  insurance,  and  guano.  The  estimates  cover  both  Uie  ten- 
ant or  share  system,  and  labor  for  wages.  Corn,  oats,  &c.,  are  supposed 
to  be  grown  on  the  place  in  sufficient  quantity  for  feed,  nothing  being 
sold  but  the  lint  cotton,  the  area  kept  in  cotton  ranging  from  128  acres 
to  loO  acres,  with  a  production  of  200  pounds  of  lint  cotton  per  acre. 
This  estimate  is  stated  to  represent  fairly  the  cost  of  production  in  Han- 
cock County,  Georgia,  under  the  indicated  conditions. 

Alfalfa  in  Southern  Califomia. — San  Bernardino  Valley,  Califomia, 
is  over  fifty  miles  long  and  nearly  thirty  miles  wide,  and  is  fertilized  by 
nnmerous  streams  which  flow  trom  the  surrounding  mountain  ranges. 
In  this  valley  the  alfalfa,  growing  perennially,  gives  eight  cuttings  per 
year,  of  fine  quality,  though  extensive  fields  lie  unmolested  year  af%^ 
year.  Immense  herds  of  cattle  are  fattened,  and  the  beef  is  superior  to 
that  of  any  other  part  of  the  State,  while  the  hay  is  in  great  demeuid, 
and  brings  an  extra  price  in  the  market* 

Wheat  in  Caltfamia. — Mr.  Rafael  Pinto,  of  Watsonville,  California, 
states  that  in  1871  he  raised  800  centals  of  wheat  on  14^  acres — an 
average  of  92  bushels  per  acre — and  that  many  acres  in  Pajaro  Valley 
gave  a  nmch  larger  yield.  Two  acres,  cultivated  by  Mr.  Danie!  Tuttle, 
of  Watsonville,  produced  12,300  pounds  English  club  wheat,  or  103 
boshels  per  acre,  which  was  sold  on  the  ground,  without  sacks,  at  2J 
cents  per  pound,  returning  $154.50  per  acre. 

Productiveness  of  tule  land. — ^The  San  Francisco  Commercial  Herald, 
in  an  account  of  a  wheat  crop  grown  at  TwichelFs  Island,  California, 
on  600  acres  of  partially  reclaimed  tule  land,  states  that  the  tule  was 
baroed  over,  and  the  wheat  sown  in  the  ashes  and  trampled  in  by  sheep, 
neither  plow  nor  harrow  being  used  in  preparing  the  land.  An  average 
crop  of  20  sacks,  or  45  bushels  per  acre,  was  obtained,  the  total  amount- 
ing to  22,500  bushels,  worth  $30,000.  Alter  the  wheat  was  harvested, 
the  floodgates  were  opened,  and  the  land  irrigated,  the  result  being 
that  a  volunteer  crop  was  obtained  sufdcieut  to  make  three  tons  of  good 
bay  per  acre,  and  worth  nearly  as  much  as  the  grain  crop. 

Tlietrans-isontinental  tea  trade. — At  date  of  August  13, 1871,  the  steamer 
Japan  brought  trom  China  and  Japan  to  San  Francisco,  in  addition  to 
1,025  packages  of  silk  and  1,603  of  assorted  merchandise,  48,821  pack- 
ages of  teas,  being  much  the  largest  single  importation  of  teas  that  ever 
entered  an  American  port.  Of  this  quantity,  29,735  packages  were 
for  New  York,  2,092  for  Boston,  263  for  Philadelphia,  135  for  Cindn- 
nati,  and  4,599  tor  Chicago,  making  a  total  of  36,824  packages  for 
the  Atlantic  and  Western  markets.  The  San  Francisco  Commercial 
Herald  of  August  18  stated  that  30,000  tons  of  teas,  silks,  &c,  were 
awaiting  shipment  to  America  from  Asiatic  ports,  at  the  time  of  the 
Bailing  of  the  Japan,  the  greater  part  of  which  would  probably  come  to 
that  city. 

Adulteration  of  tea, — ^So  extensively  is  this  now  carried  on  in  China, 
that  Mr.  Medhurst,  the  British  consul  at  Shanghai,  recently  vrrote  that 
^*000  pounds  of  willow  leaves  were  in  course  of  mani]mlation  at  one 
port  alone,  to  be  mtxed  with  tea  for  shipment,  at  the  ratio  of  from  10  to 
20  per  cent.  The  trade  in  these  willow  leaves  (which  cost  about  4  cents 
a  pound)  is  openly  earned  on,  and  not  the  slightest  attempt  is  made  to 
disguise  the  object  for  which  they  are  prepareil. 

Aoddfmital  prize  crops. — ^The  secretary  of  the  Ohio  State  Board  of 
Agriculture  states  that  all  the  premiums  paid  by  the  State  society  up  to 
the  present  time  have  been  on  accidental  crops.  Some  time  ago  Messrs. 
DeWitt  &  Co.,  manufacturers  of  reapers  and  mowers,  placed  at  the  dis- 
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posal  of  the  board  a  reaping-macbine  worth  $150,  to  be  awarded  to 
that  person  who  should  grow  40  bashels  of  wheat  per  acre,  having  filed 
notice  at  the  time  of  sowing  the  wheat,  with  a  statement  of  the  method 
of  preparation  of  the  soil,  and  other  prescribed  particulars.  Some  pre- 
liminary statements  were  filed,  but  the  prize  was  never  taken. 

WJieat  in  South  Carolina.— Mr.  A.  M.  Latham,  of  Ashley  Barony, 
South  Carolina,  states  that,  on  7  acres  of  old  field,  he  plowed  9  inches 
deep,  turning  under  a  luxuriant  crop  of  weeds,  and  sowed  one  bushel  of 
wheat  per  acre.  The  crop  attained'about  6  feet  in  height,  yielding  367 
bushels  of  fine  wheat,  or  52f  bushels  per  acre. 

Wheat  supply  of  Oreat  Britain,— Mr.  Lawes,  the  English  agricultural 
statistician,  estimates  that  Oreat  Britain  will  require  for  the  year  end- 
ing September  1, 1872,  a  supply  of  wheat  fix)m  foreign  sources  amount- 
ing to  more  than  46,000^0  bushels. 

American  reapers  in  Hungary. — ^An  American  reaping  machine  won 
the  prize  in  the  competition  instituted  by  the  government  of  Centxal 
Hungary,  in  the  summer  of  the  current  year,  near  the  town  of  Guyaz- 
yos.  Between  thirty-five  and  forty  American  and  European  first  class 
machines  were  entered,  and  the  prize — 100  ducats  and  a  gold  medal— 
was  awarded  after  several  trials.  The  requirements  embraced  adapta- 
tion to  the  heavy  grain  crops  of  the  country  in  combination  with  ea^ 
draught,  &c. 

Depth  for  planting  seed, — No  rules  of  universal  application  can  be 
given  as  to  the  proper  depth  at  which  seed  can  be  planted.  In  dry, 
sandy  soils,  situated  in  dry  climates,  a  deeper  covering  is  required  than 
would  be  judicious  under  opposite  conditions.  For  example,  it  has  been 
shown  that  peas  continue  longer  in  bearing  condition,  oh  sandy  soils, 
when  sown  at  a  depth  of  six  inches  than  they  do  when  placed  nearer 
the  surface;  and  it  is  said  that  the  Indians  upon  the  table-lands  of  the 
Colorado  plant  corn  ten  to  twelve  inches  below  the  surface,  with  the 
best  results;  but,  if  planted  with  only  one  or  two  inches  of  covering  the 
crop  fails.  Seeds  also  vary  in  their  ability  to  penetrate  depths  of  soil 
in  germinating.  Leguminous  seeds,  and  some  of  the  largest  seeding 
graminesa  can  be  planted  deeper  than  those  of  a  lighter  character. 

Influence  of  variations  of  temperature  on  plant  growth. — In  a  paper 
lately  published  by  Koppen,  on  the  relation  of  conditions  of  heat  to  the 
phenomena  of  growth  in  plants,  the  conclusion  is  reached  that  varia* 
tions  of  temperature  are  in  all  cases  prejudicial  to  the  growth  of  the 
germ,  even  when  amounting  to  a  few  degrees  only,  the  germination  pro- 
ceeding more  rapidly  at  alow  but  uniform  temperature  than  at  a  higher 
one  subject  to  variation.  A  nearly  uniform  spring  temperature  with  a 
cloudy  sky,  is  indicated  as  more  favorable  to  rapid  development  of  vege- 
tation than  an  alternation  of  hot  days  and  cool  nights,  the  mean  tem- 
perature in  each  case  being  the  same. 

Absorbent  power  of  soils. — By  this  term,  when  used  in  agricultural 
practice,  is  generally  understood,  that  peculiarity  of  the  soil  which  caosee 
it,  while  acting  as  a  filter  for  solutions  received  on  its  surface,  to  seize 
and  hold  the  plant  food  which  was  passing  in  these  solutions.  The  ab- 
sorbing power  of  the  soil  appears  to  be  in  direct  proportion  to  its  ad- 
hesiveness ;  and  as  sandy  soils  i)ossess  the  latter  quality  in  a  less  degree 
than  clays,  the  manures  applied' to  them  pass  off  more  readily,  to  the 
injury  of  vegetation.  This  fact  has  been  acted  upon  for  a  long  time, 
since  it  is  the  practice  to  apply  a  slight  but  oft  repeated  manoring 
to  sandy  soils,  while  with  the  heavier  soils  the  reverse  may  be  the  case. 

Preventing  tlie  germination  of  potatoes  in  cellars. — ^Much  trouble  is  expo* 
rienced  by  farmers  and  others,  who  have  occasion  to  store  potatoes  for  a 
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considerable  length  of  time,  in  preventing  their  germination,  and  con- 
sequent  depreciation  in  valae  as  food.  Experiments  prosecuted  in  Char- 
many  have  shown  that  this  can  be  accomplished  by  exposing  the  pota- 
toes to  the  vapor  of  snlphurons  acid,  by  any  of  the  various  well-known 
modes,  and  a  large  mass  of  potatoes  can  be  treated  at  one  time.  This 
proee88|^  if  not  entirely  effective  in  accomplishing  the  object,  wiU  retard 
or  modify  the  sprouting  of  the  potato  to  such  an  extent  as  to  render 
the  injury  caused  thereby  very  slight.  The  flavor  of  the  potato  is  not 
affected  in  the  least  by  this  treatment,  nor  is  its  vitality  diminished; 
the  action  being  simply  to  retard  or  prevent  the  formation  and  growth 
of  the  eyes. 

BestToying  mold  in  cellars. — ^According  to  Dr.  Wiedehold,'  fimgus 
growths  in  cellars  may  be  combated  either  by  burning  sulphur  or  by 
poanng  two  parts  of  concentrated  sulphuric  acid  over  one  part  of  com- 
mon salt.  In  the  first  instance,  sulphurous  acid  gas  is  produced;  and 
in  the  second,  hydrochloric  acid,  by  means  of  which  the  fungi  are  de- 
stroyed. During  the  process  all  openings  must  be  closed,  so  as  to  pre- 
vent any  escape  of  tiie  gsus,  and  the  greatest  care  exercised  not  to  enter 
the  oeUar  after  the  operation  until  it  has  been  thoroughly  ventilated. 

Sew  habits  bf  insects. — ^Professor  G.  Y.  Biley,  the  Missouri  State  en- 
tomologist, in  his  report  for  1870,  illustrates  the  tendency  of  insects  to 
acquire  new  habits  of  feeding,  by  the  fact  that  the  glassy-winged  soldier- 
bug,  (CampyUmeura  mtripenniSj  Say,)  which  commonly  has  been  found 
on  different  kinds  of  oak,  appeared  in  large  numbers  in  the  vineyard  of 
Dr.  0.  W.  Spaulding,  at  Bose  Hill,  Missouri,  in  September  of  that  year, 
committing  great  destruction  among  the  leaf-hoppers,  a  class  of  insects' 
very  troublesome  to  grape-growers.  So  far  as  Mr.  Biley's  knowledge 
extends,  this  "glassy  soldier-bug,'^  occurring  sparingly  throughout  the 
country  in  the  native  timber,  has  been  found  only  in  cultivated  vine- 
yards within  a  limited  district ;  but  there  is  a  strong  probability  that 
its  new  field  of  oi)eration  will  become  greatly  enlarged. 

Loss  by  insect  ravages. — An  estimate  made  some  time  ago  by  the  presi- 
dent of  the  Missouri  State  Horticultural  Society  placed  the  annual  loss 
in  that  State  from  insect  depredations  at  $60,000,000. 

B^Uing  potato  bugs. — ^A  gentleman  near  Chicago  states  that,  taking 
finely  pulverized,  air-slaked  lime,  he  commences  in  the  moruing  at  one 
end  of  his  potato  field,  and  scatters  the  lime  over  a  section  about  ten 
rods  wide.  In  the  course  of  the  day  nearly  all  the  bugs  remove  further 
down  the  field,  and  so  on,  until  the  bugs  are  brought  on  a  small  area, 
when  they  are  destroyed  by  Paris  green  or  other  means. 

The  Faribault  Bepublican,  Minnesota,  states  that  a  gentleman  in  that 
naghborhood  cleared  his  potato-patch  of  bugs  by  means  of  starving 
hishens  from  one  to  two  days,  when  they  began  to  consume  the  bugs, 
afterward  continuing  to  follow  them  up. 

A  soda  lake. — Journalists  report  the  discovery  of  a  "  soda  lake,^  one 
and  one-half  miles  in  circumference,  in  Wyoming  Territory,  a  mile  east 
of  Independence  Eock,  and  sixty-five  miles  from  Eawlins,  on  the  Union 
Pacific  Hailroad.  It  is  estimated  that  00,000  tons  of  sal  soda  can  be 
manufactured  from  its  waters  annually,  at  a  cost  of  not  more  than  $2 
per  ton,  and  that  the  freight  to  the  railroad  would  be  about  $12  per  ton. 

Preserving  meat — ^The  British  MedicalJournal  states  that  a  new  and 
very  economical  method  of  preserving  meat  has  been  introduced  by  an 
engineer  of  considerable  experience  in  hot  latitudes,  the  process  being 
that  of  mechanical  dessication  by  pressing  the  juice  from  the  fiber. 
The  juice  is  subjected  to  evaporation  in  vacuum,  and  both  the  meat  and 
the  juice  thus  treated  are  found  to  be  very  rich  in  food  elements.    This 
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method  is  to  be  practiced  on  an  eztensiye  acale  at  the  Estanda  HneTa 
Alemaaia,  on  the  Bio  de  la  Plata. 

Importation  of  preserved  meat.— English  journals  state  that,  in  1870, 
the  imports  of  AustraUan  preserved  meat  into  that  country  reached  the 
amount  of  £200,000,  against  about  £80,000  in  1869,  and  £321  ia  18§6, 
\irhich  was  the  first  year  in  which  any  satisfiactory  shipments  were  made. 

Increased  oarisumption  of  m%Uo(tL. — Statements  of  Chicago  live  stock 
men  go  to  show  that  the  consumption  of  mutton  in  Chicago  and  vidnitj 
is  increasing  in  a  greater  ratio  than  the  population. 

A  romnnem^toe  ea?Ai&itio9i.-— More  than  £2,500  were  received  for  fees 
of  admission  to  the  exhibition  of  the  London  Horticultural  Society,  at 
Nottingham,  England,  from  June  27  to  July  1, 1871. 

Sedffes  in  J&tca,— -The  secretary  of  the  Iowa  Horticultural  Society 
states  that  experience  has  fully  proved  that  the  Osage  orange  ia  uDie- 
liable  as  a  durable  hedge,  north  of  Burlington,  (40^  48'  north  latitude,) 
being  killed  down,  even  after  a  few  years  of  favorable  growth,  by  the 
violence  of  the  winters.  The  honey  locust  {Olediischia  triacanthk)  is 
recommended  in  its  place,  being  an  approved  hedge-plant,  hardy  and 
well  adapted  to  northern  regions. 

Weather  prediction. — In  December,  1871,  in  consequence  of  a  bulletin 
of  the  Signal  Service  Bureau,  stating  the  approach  of  a  violent  stoin, 
Mr.  S.  C.  Hastings,  of  San  Francisco,  California,  telegraphed  to  bis  sod, 
in  charge  of  a  large  amount  of  stock  pastured  on  tule  land  at  Maine 
Prairie,  to  remove  the  stock  at  once  to  the  high  land,  on  account  of  the 
impending  tempest  The  order  was  obeyed,  and  a  Bhort  time  after  the 
men  had  completed  the  removal,  the  Sacramento  broke  over  its  banks 
and  flooded  the  land  to  the  depth  of  live  or  six  feet. 


RECENT  FARM  EXPERIMENTS. 

Two  purposes  are  sought  in  these  continued  collections  of  experi- 
mental statements,  purposes  di£fering  somewhat  in  character,  yet  tepd- 
tng  to  the  same  general  end :  first,  to  present  such  American  and  foreign 
experimental  reports  received  at  this  Office  as  are  most  practically  vala- 
able  to  American  agriculture ;  secondly,  to  give  examples  of  experiments 
by  individual  farmers.  This  latter  class  of  experiments,  though  not 
possessing  the  authority  of  costly  scientific  trials,  have  yet  a  cumulative 
value,  and  arc  doing  much  to  enlighten  and  improve  agricultural 
practice. 

There  has  been  a  marked  improvement  observable  during  two  or  three 
years  past  in  the  character  of  experimental  statements  appearing  in  the 
agricultural  publications  of  the  country,  and  a  growing  appreciatioQ  of 
the  importance  of  such  trials,  a  juster  conception  of  the  best  methods  of 
conducting  them,  and  a  greater  disposition  to  exactness  in  reporting 
results,  attendant  conditions  of  soil,  climate,  previous  management  (h 
the  field,  prices  of  labor,  manures,  and  products,  and  all  other  details 
necessary  to  a  full  understanding  of  the  case. 

American  experimenters,  whether  distinctively  scientific  or  other- 
wise, need  especially  to  guard  against  too  great  difiusion  of  effort  In- 
vestigations  should  be  concentrated  on  a  small  number  of  the  most  vital 
points  of  practice,  and  these  researches  should  be  thoroughly  and  per- 
sistently pressed.  The  partial  failures  of  the  past  few  years  have  led  OB 
to  appreciate  the  force  of  those  words  of  Dr.  Voelcfeer,  the  English  agri- 
cultural scientist:  <' Experiments  should  be  made  as  simple  a^  possible. 
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Tbe  great  &alt  is  that  most  of  tbem  attempt  too  much.    Let  experiments 
be  made  to  embrace  as  few  points  as  possible.^ 

CORN. 

Experments  in  Southeastern  Penmyitvania. — The  two  following  state- 
ments of  experiments  with  corn  have  been  forwarded  to  the  Department 
frooi  the  Brandywine  Farmers'  Clnb,  Chester  County,  Pennsylvania. 
Mr.  John  S.  Hope,  who  received  a  premium  fipom  the  club  for  the  best 
foar  acres  of  corn,  states  that  this  preminm  piece  formed  part  of  a  field 
containing  about  twelve  acres  of  elevated  land,  a  loam  of  great  natural 
fertility,  which  had  been  pastured  uninterruptedly  for  more  than  forty 
years  op  to  1860.  It  was  then  limed,  and  in  the  following  year  plowed 
to  the  depth  of  eight  inches,  and  planted  in  com,  making  a  large  yield, 
lids  was  followed  by  the  usual  rotation  of  oats,  wheat,  and  grass ;  after 
which  it  was  mowed  for  three  successive  years,  and  then  pastured  until 
the  fall  of  1870,  by  which  time  it  had  gained  a  heavy  sod  of  grass. 
About  April  1,  1871,  it  was  covered  with  a  light  coat  of  barn-yard  ma 
nure;  it  was  ploweii  May  1  seven  or  eight  inches  deep,  and  well  har- 
rowed; it  was  then  marked  for  hills  four  feet  apart  each  way,  and 
planted  May  10  to  May  15  with  a  mixture  of  large  and  small  red  cob 
goard  seed  varieties.  After  the  corn  came  up,  it  was  worked  three  or 
fonr  times  with  the  cultivator  up  to  June  20,  when  it  was  thinned  to 
three  stalks  in  the  hill.  It  was  cut  and  shocked  in  the  latter  part  of 
Septeml)er,  and  cribbed  about  November  1.  Ten  acres  averaged  100 
bushels  per  acre,  four  acres  of  this  area  reaching  about  120  bushels  each. 
Mr.  Hope's  experience  leads  him  to  the  conclusion  that  the  best  course 
to  obtain  the  largest  product  of  corn,  and  at  the  same  time  to  secure  the 
improvement  of  the  land  at  a  comparatively  small  cost,  is  to  cover  the 
field  one  year  before  plowing  with  a  heavy  coat  of  barn-yard  manure, 
plowing  in  the  spring  just  before  planting,  and  at  the  last  working  of 
the  com  sowing  clover  seed.  In  the  fall  of  the  succeeding  year  plow 
down  the  clover  for  wheat,  omitting  the  oats  rotation. 

The  second  statement  is  that  of  Mr.  Charles  L.  Cook,  to  whom  was 
awarded  the  prize  for  the  best  one  acre  of  corn.  His  crop  of  18C9  was 
oora  followed  by  grass.  For  the  corn  crop  of  1871  the  land  was  dressed 
lightly  with  barn-yard  manure,  and  received  150  pounds  of  phosphate 
per  acre,  applied  by  drill,  and  also  $12  worth  of  ligaments  from  bones. 
Some  benefit  was  derived  from  an  application  of  phosphate  made  two 
years  before.  The  corn  was  planted  May  15,  at  distances  of  three  and 
loor  feet  apart.  The  crop,  after  being  cultivated  four  times,  and  hoed  for 
the  last  working,  yielded  115  bushels  of  shelled  corn  per  acre. 

Superphosphate  and  aslies  on  com, — ^The  following  is  an  abstract  of  a 
statement  made  by  J.  C.  and  B.  Jaques  to  the  Essex  County  (Massa- 
chusetts) Agricultural  Society :  One  acre  was  measured  off,  the  soil  a 
light  loam,  which  had  not  been  in  corn  for  six  years  previous  to  the  time 
of  experiment.  It  was  plowed  late  in  the  fall,  and  again  in  spring,  about 
eight  inches  deep,  and  nine  cords  of  manure  applied — tive  cords  plowed 
in  and  four  harrowed  in.  Bows  were  marked  ^  feet  each  way,  and 
three  plots,  equal  in  conditions  of  soil  and  situation,  were  set  apart  for 
special  purposes  of  experiment.  Plot  1,  containing  eight  rows,  of  one 
huudred  hills  eadi,  being  in  all  not  quite  one-quarter  of  an  acre,  re- 
ceived 50  pounds  of  Bradley's  superphosphate  applied  in  the  hills,  one 
ounce  in  each  hill.  Plot  2,  of  the  same  size,  received  no  other  applica- 
tiou  than  the  general  dresMng  given  to  the  whole  acre.  Plot  3,  contain- 
ing Mix  rows,  of  one  h  undred  hills  each,  received  4  j^  bushels  of  wood-ashes, 
one-half  of  a  pint  being  pat  in  each  hill.    The  planting  was  done  Ma}' 
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10.  The  entire  acre  yielded  100  bnshels  of  shelled  com,  valaed  at  $1.10 
per  buBhel,  making  $110,  besides  a  very  valnable  product  of  fodder. 
Plot  1,  receiving  superphosphate  at  the  rate  of  222  pounds  per  acre, 
showed  a  gain  over  plot  2  of  10  bushels  of  com  to  the  acre,  the  fertO- 
izer  thus  returning  a  value  of  5  cents  per  pound.  Plot  3,  receiving  ashes 
at  the  rate  of  28^  bushels  per  acre,  gave  a  gain  over  plot  2  of  7} 
budiels  of  com  per  acre,  the  ashes  thus  returning  a  value  of  28  cente 
per  busheL 

Insujficient  nutrition. — ^The  following  illustrates  the  error  of  applying 
a  fertilizer  of  stimulating  character,  without  having  provided  a  sofli- 
dent  amount  of  nutritious  material  to  give  it  proper  support  in  forward- 
ing the  crop.  A  farmer  in  Millington,  Massachusetts,  states  that  two 
fields  in  his  neighborhood,  of  very  similar  character,  the  soil  a  warm 
sandy  loam,  had  both  been  severely  cropped  and  brought  into  a  low 
condition.  These  fields  were  well  plowed  and  laid  out  for  com.  One  of 
them,  having  rather  the  thinnest  and  poorest  soil,  received  in  each  hill 
a  dlovelful  of  compost  of  loam,  with  horse,  cow,  and  pig  manure  mixed, 
and  also  a  small  handful  of  ashes,  at  planting,  on  May  10.  In  the  other 
field  each  hill  received  a  handful  of  superphosphate — one-half  iu  tbe 
hUl  at  planting,  the  other  half  put  around  the  com  at  the  first  hoemg. 
The  product  of  the  first-mentioned  field  was  93  bushels  of  plump,  sonod 
com  to  the  acre.  On  the  other  field  the  com  grew  finely  until  aboat  the 
time  it  was  well  set  for  ears,  when  it  began  to  turn  sickly,  showing  that 
the  strength  of  the  superphosphate  had  been  exhausted,  and,  though 
there  was  a  fiur  amount  of  stover,  the  crop  proved  almost  a  ftiloie  in 
respect  of  grain. 

Comparison  of  varieties. — ^Professor  Daniells's  report  of  experimente 
made  in  1871,  on  the  experimental  farm  of  the  University  of  Wiscon- 
sin, contains  the  following  table,  showing  the  results  obtained  in  atzial 
with  five  varieties  of  com,  planted  May  12,  in  hills  marked  at  distanoesof 
3^  feet  each  way,  with  three  grains  to  the  hill.  The  field  had  a  soatbeni 
exposure,  and  the  cultivation  was  similar  throughout.  In  stating  the 
yield,  75  pounds  of  ears,  weighed  at  the  time  of  drawing  the  con  from 
the  field,  are  taken  as  equal  to  a  bushel  of  merchantable  shelled  com. 


Variotlet. 


Time  of  first  ripe  ears. 


Time  of  bairostin^. 


Boihcls 
periac> 


BarlTDent 

nntton 

Stoford 

Cherokee 

White  AnstroUan . 


AngastS .... 
Aagustll  ... 
September  5  . 
Augnst  Sd  . . . 
Aagnst  17  . . . 


Anpist35  ... 
August  S23  ... 
September  r» . 
September  5  . 


fi.  53 
47.  U 
45^0 

7S.i» 


In  another  experiment  seven  varieties  were  planted  May  16,  in  hills 
four  feet  by  four,  with  three  grains  to  the  hill,  on  a  steep  northern  eipo- 
sure.  The  following  is  the  yield  per  acre,  of  each  variety,  stated  in  the 
order  of  ripening:  Early  Yellow  Pop,  harvested  July  15,  9.24  bushels; 
Dutton,  August  26,31.53  bushels;  Blue  Australian,  August  27,36.43 
bushels :  White  Australian,  August  31,  44  bushels ;  Pearl  Pop,  Septem- 
ber 15,  37.32  bushels;  Joint  Pop,  September  15, 14.62  bushels;  Sanford. 
September  27,  32.23  bushels.  As  to  the  White  Australiau,  pre-eminent 
for  productiveness  in  these  experiments,  the  ''  Transactions  of  the 
Agricultural  Society  of  Colorado  for  1S6S  -'  states  that  this,  a  nev 
variety  of  Hint  corn,  was  brought  to  Colorado  from  Salt  Lake,  about  two 
years  before,  and  that,  according  to  current  report,  it  originally  canie 
from  Australia,  and  is  peculiarly  adapted  to  high,  dry  climates.  Seeil 
taken  from  Colorado  to  Northern  Illinois,  iu  1870,  ripened  in  ninety-si^i 
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daju  Professor  Daniells  states  that  it  presents  the  indications  of  a  new 
yariety,  its  characteristics  not  yet  fixed.  Some  of  it  is  eight-rowed,  and 
some  twelve-rowed.  It  is  a  very  soft  com,  its  kernels  husking  more 
easily  than  those  of  the  common  Yellow  Dent.  The  Bine  AnstrsQian  is 
the  product  of  bloish  kernels  selected  from  the  White  Australian. 

Time  of  saving  seed. — ^Another  experiment  was  continued  from  1869, 
in  which  year  seed  was  selected  from  the  earliest  ripening  ears  of  Dent 
com,  other  seed  being  taken  in  the  ordinaiy  method,  at  time  of  husk- 
ing. These  selections  of  seed  were  planted  in  1870,  on  adjacent  plots, 
and  from  their  product  seed  was  selected,  as  before.  This  was  planted 
May  16, 1871,  on  two  adjacent  plots,  in  hills  three  feet  by  four  feet  apart, 
three  grains  to  the  hill.    The  following  is  a  representation  of  the  results : 


Deaeilptioii  of  Mod. 


Time  of 
lipening. 


Bnshela 
per  acre. 


1    Selected  from  first  ripe  ears . 
»  Selected  at  time  of  hnaking. 


Angast  10. 
Aognst  14. 


37.51 
42.54 


Singk  plants. — ^The  reports  of  the  Pennsylvania  Agricultural  College 
farms  for  1869  and  1870,  give  a  comparison  between  corn  grown  with 
one  stalk  for  each  foot  of  distance  in  tiie  row,  and  that  grown  with  three 
stalks  every  three  feet.  In  1869  the  method  of  single  plants  diowed, 
on  the  central  farm,  a  gain  of  about  10  bushels  of  ears  (of  36  pounds 
to  the  bnshel)  over  the  other  method,  and  on  the  western  farm  a  gain  of 
about  2  bushels  per  acre.  In  1870  the  method  of  single  plants  exhib- 
ited, on  the  eastern  farm,  a  loss  of  over  3  bushels  per  acre ;  on  the  cen- 
tral farm  a  gain  of  lOj^  bushels,  and  on  the  western  farm  a  gain  of  IJ 
bushels  per  acre. 

BkrinkjEige  of  com.:— At  the  experimental  farm  of  the  University  of 
Wisconsin,  in  the  autumn  of  1871,  characterized  as  a  dry  season,  100 
pounds  in  the  ear,  of  each  of  the  seven  varieties  of  com  named  below,were 
taken  at  husking,  being  then  in  good  cribbing  condition,  dry  enough  to 
allow  five  hundred  bushels  to  be  stored  in  a  good  crib  without  risk  of 
heating  or  molding,  and  the  whole  was  spread  upon  a  loft  and  there 
dried.  The  com  was  shelled  January  2  and  3, 1872,  being  then  in  good 
merchantable  condition,  dry  enough  to  put  in  lar^e  bins  without  conse- 
quent damage.  The  following  table  gives  the  weight  per  bushel  of  com 
in  the  ear,  at  storing  and  shelling,  with,  the  proportion  of  shelled 
com,  &c : 


Varietica 
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.a 

el 


«(M) 


•gw- 

II 

P4 


Hit 
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5  cr-^^a 


P4 


"Is 

m 


JartyTenowDent 

InrttOII 

Gherokoe 

^VTiit«An«tndlan.. 

Banford 

I*<^ArlPop 

Joint  Pqp 

ATorage 


100 
100 
100 
100 
100 
100 
100 


031 


80 
73 
73 
80i 
72 
781 
74 


70.00 
74.6(( 
76.71 
69.56 
77.77 
73.02 
7a  10 


6a  45 
73.82 
7L15 
67.38 
71.15 
7a  IP 
7a  47 


80 

76 

73 

80* 

72 

781 

74 


8S 

n 

79 
84 
79 
80 
79 


100 


95 


76 


73L69 


7a  S3 


76 


80 


In  this  exhibit  Mr,  McAfee,  the  superintendent  of  the  farm,  remarks 
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that  ifaiiB  Cherokee  variety  of  Dent  com  and  the  Bm£oitd  variety  of  Flint 
make  the  pooreat  ahow,  the  latter  loaing  28  p^  eeat.  of  its  husked 
weight  in  moistare  aad  cob.  Both  of  these  varieties,  recently  reoom- 
mended  as  eariy,  are  there  late,  and  the  Sanfoid  especially  gives  bat  a 
moderate  yield. 

COTTON. 

Comparison  of  fertilizers, — The  editor  of  the  Sonthem  Farm  and  Home 
reports  an  experiment  made  in  1870,  near  Athens,  Georgia,  in  growing 
cotton  with  eleven  different  fertilizers,  at  a  cost  of  abont  $15  per  acre,  the 
application  bei&g  made  in  the  fdrrow.  The  experimental  field  contained 
2i|  acres.  The  seed  sown  was  the  Simpson  variety,  carefully  selected 
The  fertilizers  employed  were:  Etiwan,No.2;  Patapscognano;  Schley's 
Georgia  fertilizer ;  Crichton's  superphosphate ;  Merryman's  ammoniated 
di88<rived  bones;  Brightwell  &  Bailey's j  Sardy's;  Colquitt  &  Bagg's 
pliuiters'  A  No.  1 ;  Ayer's  ammoniated  superphosphate ;  a  mixtore  of 
one-third  Peruvian  guano,  one-third  dissolved  bone,  one-sixth  ground 
plaster,  and  one-sixth  salt,  manipulated  on  the  plantation;  Zdl'samouK 
niated  superphosphate;  and,  on  one-half  of  an  acre,  a  compost  of  loO 
pounds  of  hen  manure,  50  pounds  of  plaster,  100  pounds  of  dussolred 
bone,  25  pounds  of  salt,  ana  aboat  10  bushels  of  cotton-seed. 

One  plot  of  nine-tenths  of  an  acre,  which  bad  been  heavily  manured  in 
the  £a11  of  1860  with  stable  manure  and  75  bushels  of  cotton  seed,  and 
which  in  1870  received  250  pounds  of  Ck)lquitt^s  Planters'  A  No.  1,  yielded 
at  the  rate  of  3,171  pounds  of  seed  cotton  per  acre.  In  the  other  23} 
acres  the  fertilizers  giving  tBe  best  returns  were,  in  their  order  of  largest 
yield,  Golquitf  s,  the  Peruvian  guano  mixture,  Peruvian  guano,  tiie  ben 
manure  oompost,  and  Schley's  fertilizer.  A  summary  of  results  for  the 
whole  field  shows  a  total  crop  of  27,397^  pounds  of  seed  cotton,  ayerag- 
ing  1,122|  pounds  per  acre.  The  report  places  the  product  o£  seed  cot- 
ton per  acre  fi^m  the  unfertilized  soil  at  not  over  400  pounds,  worth  4 
cents  per  pound,  and  the  cost  of  the  fertilizers  at  $15  per  acre,  showing 
a  gain  in  money  value  resulting  from  the  fertilizing  applications  amoant 
ing  to  $339.50,  or  $13.91  per  acre  over  cost  of  application.  Setting  aside 
the  plot  of  nine-tenths  oi  an  acre,  specially  helped  by  a  preceding  fertili- 
zation, the  gain  on  the  remaining  23}  acres  is  found  to  be  $10.M  per 
acre  over  cost  of  application. 

Economy  of  application. — Mr.  Thomas  B.  West,  of  Thompson,  Georgia, 
whose  experiment  with  fertilizers  on  cotton  in  1809  was  given  in  the  re- 
port of  this  Department  for  1870,  page  403,  planted  the  same  land  in 
cotton  in  1870,  without  further  application  of  fertilizers.  The  soil 
was  naturally  very  poor,  as  is  shown  by  the  fact  that  the  un- 
manured  plot  in  the  first  season  yielded  only  284  pounds  of  seed-cottou 
per  acre,  and,  in  the  second  season,  256  pounds.  A  reference  to  the 
statement  of  his  first  experiment  shows  that  the  fertilizers  then  applied 
were  Dickson's  compound ;  Peruvian  guano,  dissolved  bones,  and  plaster, 
in  equal  proportions;  bone  flour.  These  apphcations  were  at  a  cost 
varying  from  $8  to  $24  per  acre,  and  while  those  at  the  lower  rates  paid 
a  good,  percentage  the  first  year,  some  of  the  more  expensive  applica- 
tions did  not  repay  cost.  But  the  crop  of  the  second  season,  tlM>ngh 
selling  at  a  lower  price  than  that  of  the  preceding  one,  so  changed  the 
exhibit,  that,  taking  the  two  seasons  together,  a  very  liberal  gain  was 
received  from  the  original  investments,  ranging  from  121  per  cent  on  the 
bone  fl6ur  application,  at  $24  per  acre,  to  333  per  cent  on  the  Peruvian 
guano,  dissolved  bones,  and  plaster,  at  a  cost  of  $16  per  acre,  the  latter 
application  giving  the  best  return  in  each  year.  Mr.  West  condodes 
that  hereafter,  having  used  this  description  and  amount  of  fertilizer  in 
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the  first  of  two  seasons,  he  will  in  the  next  plant  without  fertilizar 
tion. 

In  another  field  of  poor  quality,  yieldfaig  288  pounds  of  seed  cotton 
per  acre  on  unmannred  soil,  two  adjoining  sqnares  of  one-sixteenth  of 
aa  acre  each  were  selected ;  one  was  plowed  ten  inches  deep  with  a  two- 
horse  taming  plow^and  the  other  four  to  five  inches  deep.  Ammoni- 
ated  bone  was  implied  to  both,  at  the  rate  of  $10  worth  per  acre  on  the 
former,  and  $20  worth  per  acre  on  the  latter.  The  former  yielded  776 
pounds  of  seed  cotton  per  acre,  the  latter  832  pounds  per  acre,  worth  6 
cents  per  pound,  the  gain  over  cost  of  fertilizers  amounting  to  $14.40, 
or  144  per  cent.,  in  the  first  case,  and  $7.20,  or  36  per  cent.,  in  the  latter. 
A  comparison  of  efifects  obtained  on  two  other  plots,  from  applications  of 
"Peruvian  guano,  bone,  and  plaster,  in  equal  parts,''  and  "Peruvian 
guano  and  bone,  in  eiqual  parts,"  at  a  cost  of  $10  per  acre,  respectively, 
showed  that  the  latter  combination  was  the  more  profitable;. the  omis- 
sion of  the  plasty  involving  less  labor  in  hauling,  and  retumiog  a  larger 
profit  The  largest  net  profits  for  the  season,  on  this  field,  were  obtained 
from  Pendleton's  compound,  and  Etiwan  1,  at  a  cost  of  $10  per  acre. 

Mr.  B.  H.  Pendleton,  in  an  experiment  with  a  "first-class  fertilizer" 
on  a  mulatto  soil,  near  Sparta,  G^rgia,  applied  it  on  five  plots  in  quan- 
tities varying  from  200  pounds  to  600  pounds  per  acre,  three  unfertilized 
rows  being  left  on  either  side  of  each  fertilized  row.  The  unfertilized 
rows  averaged  643  pounds  of  seed-cotton  per  acre,  and  the  largest  profits 
of  the  season  were  obtained  fix>m  applications  of  200  pounds  to  300 
pounds  of  the  fertilizer  per  acre,  at  a  cost  of  $7.20  to  $10. 

Early  maturity. — In  another  experiment,  on  poor  land,  Mr.  Pendleton 
test^  the  effect  of  stimulating  fertilizers  in  hastening  the  maturity  of 
the  crop.  The  experiment  was  on  parallel  rows,  seventy  yards  long, 
each  row.constituting  a  separate  plot,  the  area  of  which  was  a  little  less 
than  one-fiftieth  of  an  acre.  The  crop  was  retarded  by  a  long  drought 
in  May,  but  afterward  favorable  rains  pushed  it  steadily  forward,  giving 
vigorous  effect  to  the  manures,  while  the  unusual  length  of  the  season 
assisted  the  growth  of  the  unmannred  plot  and  the  more  tardy  fertil- 
izers. The  following  table  gives  the  fertilizers  applied,  at  a  cost  of  $10 
per  acre  in  each  case,  with  the  resulting  products  of  seed-cotton  per 
acre  at  the  different  pickings.  Two  hundred  and  fourteen  pounds  oi 
seed  cotton,  at  about  4|  cents  per  poun4,  were  equivalent  to  the  cost  of 
each  fflanurial  application : 


Fertili2«n. 


£ 


■§ 


111 


M  6 


•5.2 


Kitro-photpluite 

Ammooiated  phosphate 

Snperphosphato 

NoartUlta 


82 
143 

31 


293 
513 
204 

m 


263 

302^ 
201^ 


661 
924 
539i 
274 


46 

20 
131  i 
114 


707 
944 
671 


49 
150 
33 


This  experimental  statement  is  offered  as  showing  clearly  the  advantage 
of  jadicious  stimulation  in  forwarding  the  cotton  crop,  especially  in  the 
more  northern  portions  of  the  cotton  belt. 

An  additional  point  is  developed  by  comparing  this  experiment  with 
one  made  in  1869,  a  season  of  severe  drought.    In  that  season  nitei-^ 
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phosphate  and  ammoniated  phosphate,  applied  at  a  cost  of  $10  per  acre, 
in  each  case,  retnrned  substantially  the  same  percentage  of  net  profit, 
ranging  from  149  to  157  per  cent.;  ^see  Eeport  for  1869,  page  287;)  but 
under  the  rains  of  1870,  favoring  tne  full  deyelopment  of  the  crop,  the 
application  of  ammoniated  phosphate  returned  157  per  cent.,  vhile  the 
nitro-phosphate  returned  only  49  per  cent.,  the  two  years  taken  together 
indicating  a  decided  superiority  on  the  part  of  the  ammoniated  phos- 
phate, as  well  aa  illustrating  the  propriety  of  x^omparing  the  action  of 
fertilizers  under  different  conditions  of  season. 

Applicaiiom  of  nitro-photmhates. — Mr.  T.  G.  Law,  reporting  to  the 
Hartsville,  South  Carolina,  Farmers'  Club,  states  experiments  with  cot- 
ton in  1870,  on  high,  dry,  sandy  land,  with  a  coarse  yellow  sand  and 
clay  subsoil,  which  had  been  a  peach  orchard  for  about  twenty  years, 
during  which  time  it  had  received  no  manures.  In  1869  the  trees  w^ 
cut  down,  and  the  field  divided  into  two  portions,  the  first  of  whicb, 
here  entitled  Division  A,  was  manured  with  the  trash  &om  a  lot  where 
hogs  had  been  kept,  and  planted  in  sweet  potatoes;  the  second  division, 
B,  manured  with  lot  scrapings  and  guano,  was  planted  in  cotton.  ^ 
In  1870  the  whole  field  was  laid  out  with  a  wide  shovel^  in  rows  i  feet  * 
apart,  and  a  subsoil  plow  run  in  each  furrow  before  manuring;  while  in 
Division  A,  lot  trash  was  thrown  in  the  furrow  to  help  the  action  of  the 
fertilizers.  The  following  is  a  tabulation  of  fertilizers  applied  and  resolts 
obtained,  the  seed  cotton  being  valued  at  4  cents  per  pound : 

DiVtSIOK  A. 


FartlUMn  in  187a 


It 

il 


hi 


Green  cotton-seed,  15  buabels ;  acid  phosphate,  160  pounds 

Green  cotton-seed,  15  bnshels ;  Etiwan,  No.  1,  ICO  pounds 

Green  ootton-seed,  15  bnshels ;  Cbincha  Island  gnano,  75  ponjids . 

Green  cotton-seed,  30  bnshels 

Green  cotton-seed,  15  bnshels ;  Gnanape  gnano,  75  itonnds 

Green  cotton-seed,  15  bnshels ;  Wando  fertiliser,  IGO  ponnds 


Poundg. 
480 
3S0 
280 

110 
110 


18  99 
764 
666 
600 
5  55 
822 


tl3  3S 

556 

4M 

ISO 

LoM,l« 


Division  B. 


Gnanape  gnano,  75  ponnds ;  acid  phos]^ato,  100  ponnds 

Gnanape  cnano,  75  pounds ;  Etiwan,  No.  1,  lOO  pounds 

Chincha  Uland  gnano,  75  ponnds ;  wando  fertiliser,  100  pounds. , 

Chlncha  Island  gnano,  150  ponnds .^ 

Gnanape  gnano,  150  ponnds 

Gnanape  guano,  75  ponnds ;  Wando  fertiliser,  100  ponnds 

Chincha  Island  gnano,  75  ponnds;  Etiwan,  Ko.  1, 100  pounds 

Chincha  Island  guano,  75  ponnds ;  acid  phosphate,  100  pounds. . . . 

Wando  fertiliser,  SOO  ponnds 

Acid  phosphate,  800  ponnds , 

Etiwan,  Nb.  1, 300  ponnds 


490 

$5  00 

450 

545 

410 

6» 

420 

733 

360 

5  11 

360 

5  75 

355 

056 

330 

6  11 

940 

640 

190 

490 

SIO 

560 

«55 
9M 
948 
9S9 

764 

7» 
39D 


The  exhibit  of  this  experiment  favors,  under  the  stated  conditions  of 
soil,  the  application  of  nitro-phosphates,  with  the  phosphatic  element 
in  large  proportion. 

Dr.  E.  B.  Smith,  of  Bonevinto,  South  Carolina,  reports  experiments 
with  fertilizers  on  cotton  in  1871,  on  very  poor  land,  of  uniform  appear- 
ance, a  light  grayish  loam,  underlaid  by  a  coarse  yellow  subsoil,  at  tue 
depth  of  three  to  live  inches. .  In  1869  the  land  was  dressed  with  super- 
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phosphate,  and  planted  in  com,  which  was  followed  by  oats ;  both  crops 
were  quite  poor.  The  ground  was  broken  for  cotton  March  i20, 1871, 
aboirt  five  inches  deep,  and  afterward  thirty-three  rows  were  marked 
oat,  thtee  and  one-half  feet  apart,  each  row  constituting  an  exx)erimental 
plot  of  one-sixtieth  of  an  acre.  The  fertilizers,  at  a  cost  of  $10  per  acre 
in  each  case,  wore  applied  to  the  bed  before  planting,  which  took  place 
April  34.  The  product  of  ten  plots  receiving  no  fertilizers  ranged  firoba 
60  pounds  to  180  pounds  of  seed  cotton  per  acre,  averaging  101  pounds. 
The  fertUizers  exhibiting  the  best  results  for  the  season  were:  A  combi- 
nation of  Peruvian  guano  and  dissolved  bone,  (one  part  of  the  former  to 
fourteen  of  the  latter,)  producing  780  pounds  of  seed  cotton  per  acre — 
the  guano  contained  15  per  cent,  of  ammonia  and  the  dissolved  bone 
was  the  article  known  as  Etiwan  Ko.  1,  a  constituent  in  Dickson's 
compound ;  Dickson's  compound  producing 690  pounds;  Soluble  Pacific 
guano  producing  645  pounds;  cottonseed  and  plaster  in  equal  parts, 
moistened  and  composted  for  fourteen  days,  producing  630  pounds; 
PeruYian  guano  producing  630  pounds.  Green  cotton  seed,  and  cotton 
seed  combined  with  acid  phosphate  in  equal  parts,  were  among  the 
other  fertilizers  employed,  the  product  of  seed  cotton  in  each  of  these 
two  cases  being  495  pounds  per  acre. 

Mom-made  fertilizers. — ^Mr.  J.  C.  Fa;tmer,  Jonesborough,  Georgia, 
states  that  in  Pebruary,  1870,  he  broke  up  fresh  land,  a  sandy  loam, 
with  a  one-horse  plow,  and  laid  off  three  plots,  of  one  acre  e^h,.for  cot- 
ton, with  rows  five  feet  apart.  One  plot  was  not  manured ;  the  second 
plot  received  200  pounds  of  a  mixture  of  dissolved  bones  and  stable 
manure,  sifted  fine,  and  applied  in  the  furrow  before  planting  the  cot- 
ton; the  third  plot  received  300  pounds  of  the  same  mixture.  The  first 
plot  yielded  600  pounds  of  seed  cotton;  the  second,  1,000  pounds ;  the 
tbiid,  1,440  pounds. 

Sea  Uland  cotton  on  upland  soil — ^Professor  J.  W.  Mallet,  of  the  XJni- 
rersity  of  Virginia,  reports  the  following  trial  with  sea  island  cotton 
on  tie  university  experimental  grounds :  Seed  of  this  variety  obtained 
from  Savannab,  Georgia,  was  sown  in  the  spring  of  1869,  and  from  seed 
of  the  second  year  a  third  crop  was  obtained  in  1871.  The  number  of 
plants  produced  diminished  from  year  to  year,  in  consequence  of  the 
shortness  of  the  season  and  imperfectly  ripened  seed,  and  the  quantity 
of  fiber  from  the  plant  was  also  diminished,  the  bolls  being  imperfectly 
filled  out  But  throughout  the  three  years  the  distinctive  character  of 
the  variety  seemed  to  be  preserved ;  llie  fiber  retained  its  fineness,  and, 
in  great  measure,  its  length.  This  endiibit  is  in  opposition  to  the  cur- 
rent opinion  that  the  growing  of  the  sea  island  variety  on  interior  soiUi 
necessarily  results  in  a  change  of  characteristics,  approximating  the 
product  to  that  of  "  upland  ^  cotton,  and  Professor  Jiiallet  suspects  that 
such  changes  of  character  heretofore  noticed  have  been  caused  by  hy- 
bridization. He  recommends  a  repetition  of  the  experiment  on  good 
soil  in  the  interior  of  the  cotton  region,  and  at  a  distance,  if  possible, 
of  fifty  or  sixty  miles  from  fields  of  upland  cotton. 

BIOE. 

Rice  on  upland.— Major  St  Paul,  of  Mobile,  Alabama,  states  an  experi- 
ment in  growing  rice  on  level  upland  twenty-two  miles  west  of  that 
city,  and  four  miles  from  the  Gulf  coast;  the  soil,  a  sandy  loam,  free 
from  gravel,  with  a  gray  clay  subsoil  at  a  depth  of  eight  to  fifteen  inches. 
The  land  being  in  imperfect  condition,  and  full  of  roots  and  clods,  ho 
found  it  necessary  to  make  his  drills  nearly  four  feet  apart,  instead  of 
^fteeu  to  eighteen  inches,  which  would  have  been  the  proper  distance 
in  soil  8ufBLcie!ntly  friable.    The  product  of  clean  rice  amounted  to  over. 
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four  barrels  per  acre,  of  fine  quality,  valued  at  $20  per  barrel,  and  tbe 
straw  to  over  oue  ton  per  acre,  worth  about  $25,  making  a  total  oi 
dl05  per  acre. 

Mr.  Gassibry,  a  neigbbor,  selected  a  bigb,  level,  and  well  drained  lot 
of  rich,  mellow  soil,  not  quite  three«qnarters  of  an  acre  in  extent,  which 
had  been  cleared  two  years  before,  but  had  never  been  under  caltiva* 
tion.  He  planted,  early  in  April,  in  drills  sixteen  inches  apart.  The 
crop  suffered  greatly  at  first,  but  recuperated  finelv  under  the  showers 
of  July,  and  the  crop  harvested  in  the  middle  of  October  was  at  the 
rate  of  fifteen  barrels  of  merchantable  rice  per  acre,  netting  $17  per 
barrel,  clear  of  all  charges,  besides  an  estimated  yield  of  more  than  foor 
tons  of  straw,  worth  $100  as  forsige. 

A  resident,  of  Walthoarville,  Georgia,  states  that  in  February,  ISTl. 
he  selected  six  acres  of  old  field  which  had  been  in  broom-sedge  and 
weeds  for  ten  years,  plowed  it  thoroughly,  and  on  March  20  planted  it 
in  cotton.  This  being  cut  off  by  insects,  about  the  middle  of  April  he 
plowed  the  land  agaip,  and  planted  rice  of  the  common  golden  variety, 
at  distances  of  two  and  one-half  feet,  in  rows  two  and  one-half  feet 
apart  Three  weeks  afterward  he  ran  small  scooters  on  the  beds,  doee 
to  the  rice,  stirring  and  loosening  the  soil,  so  that  the  roots  could  strike 
deep.  May  20  the  crop  received  a  good  hoeing ;  and  the  field  was  again 
plowed  June  13.  A  slight  hoeing  was  given  Julv  1&  The  crop  vu 
harvested  at  the  close  of  S^tember,  yielding  171  bushels  of  dean  rice, 
netting  $1.15  per  bushel,  or .  a  total  of  $196.6&  Deducting  $47  JO,  the 
cost  of  growing  and  cleaning,  there  was  a  net  return  of  $149.15,  (X 
$24.86  per  acre,  not  including  the  value  of  the  straw. 

POTATOES. 

Comparison  of  different  varieties, — ^Mr.  Gerard  0.  Brown,  of  Croton 
Falls,  New  York,  furnishes  a  repcurt  of  his  experiments  with  nnmeroas 
varieties  of  potatoes,  to  which  he  has  devoted  special  attention  f(»rtiie 
four  years  from  1868  to  1871,  inclusive.  The  land  is  a  warm,  rich,  alia- 
vial  soil,  with  a  gravelly  sulisoil,  possessing  good  natural  drainag^-yttD 
excellent  potato  soil.  An  abstract  of  the  record  of  eighteen  varieties. 
Indicated  as  being  particularly  suitable  for  comparison,  is  presented  be- 
low in  a  tabulated  ibrm.  One-twentieth  of  an  acre  waa  allotted  toeach 
variety,  the  distances  of  hills  and  the  method  of  (mltivation  being  am* 
form  throughout  the  several  seasons. 

The  field  of  1868,  which  had  a  dover  sod,  was  manured  with  a  com-, 
post  of  muck  and  cow  mancnce,  at  the  rate  of  20  tons  per  acre,  broedr 
cast,  and  plowed  under  to  the  depth  of  nine  inches,,  a  shovelfol  of  the 
compost  being  put  in  each  hill  at  the  time  of  planting,  April  26;  the 
distances  of  the  hills  were  3^  feet  by  3^  feet.  The  Early  Bose  apd 
Harrison  were  planted  with  two  piecea  in  each  hill,  each  piece  contaiB* 
ing  one  or  two  eyes;  the  other  plots  were  planted  with  halved  potatoes, 
of  large  size  for  the  respective  variety,  two  halves  in  the  hill,  six  inches 
apart.  The  crop  was  worked  three  times  with  plow  and  hoe;  the  sea- 
son was  wet,  and  very  favorable  through  June  and  July;  the  pot^ 
toes  were  harvested  October  1,  the  yield  unusually  large. 

The  field  of  1869  had  been  in  com  the  previous  year,  giving  85  bosbels 
of  shelled  com  per  acre.  It  was  dressed  for  the  potato  crop  with  twenty- 
five  tons  per  acre  of  partly  rotted  cow  manure,  well  plowed  in,  andt  io 
addition,  a  shovelful  of  compost  in  each  hill  at  planting,  April  20.  The 
plots  appropriated  to  the  Early  Mohawk,  Early  Rose,  and  Bresee^B  Piro- 
lific  were  planted  with  two  small  pieces  in  the  hill,  the  oth^  plots  bsisS 
planted  with  halved  potatoes  of  good  size;  all  received  a  sflbseqnest 
liberal  dressing  of  asheB  and  plaster.    The  s^^s<m  w^|pt6  diy,  m^te- 
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rially  leflseniBg  the  yidd,  espedally  of  most  of  the  early  varieties.  The 
field  of  1870  had  been  manured  in  the  prBvions  spring  for  com^  with 
thirty  tons  of  green  cow  mannre  per  aere.  It  was  dressed  for  potatoes  with 
twelve  tons  per  acre,  broadcast,  and  six  tons  in  tiie  hills  at  planting, 
April  12  and  13.  None  of  the  seed  was  cat  to  single  eyes.  The  pota- 
toes got  a  fine  start,  and  looked  very  promising  nntO  the  long  drought 
in  Jane,  which  so  affected  them  that  only  tbe  very  latest  and  hardiest 
varieties  reeeived  their  fall  development;  both  tbeOoodrich  and  the 
Hairison,  recently  fiivorite  varieties,  lost  mnch  of  their  vigor  and  vital' 
ity.  The  field  of  1871  had  been  weU  dressed  with  bam-ys^  manure  in 
the  preceding  season,  and  planted  in  cabbages  and  melons.  The  appli- 
cation for  po^Atoes  was  forty  tons  per  acre  of  well  rotted  compost,  thirty 
tons  broadcast  and  plowed  under,  the  rest  in  the  hills,  with  the  addition 
of  a  handful  of  compost  of  ashes,  lime,  and  salt  in  each  hill.  Planting 
was  done  April  3.  The  drought  daring  May  was  extremely  severe,  ana 
the  greater  part  of  the  crop  was  seriously  damaged ;  but  Bresee^s 
Peerless  showed  unparalleled  vigor  and  excellent  quality.  In  the  fol- 
lowing tabulation  the  numerals  indicating  the  order  of  largest  yield  are 
intcDded  simply  as  an  approximate  exhibit,  in  summary,  for  the  entire 
period  of  yield:  « 
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The  starred  figures  in  the  price  columns  show  prices  resulting  from 
demands  for  seed.  The  large  price  of  the  King  of  the  Earlies  in  1871 
resulted  &om  its  priority  of  arrival  in  the  market.  At  late  dates  the 
Early  Mohawk  proves  to  be  very  poor  in  quality,  and  Bresee's  Prolific 
and  the  Ohili  White  continue  to  deteriorate.  The  Harrison  and  the 
Gusco  White  are  suitable  only  for  stock. 

In  respect  to  keeping  qualities,  it  is  remarked  that  early  varieties  have 
a  tendency  to  deteriorate  as  the  season  advances ;  the  (ramet  Ghili, 
in  these  experiments,  showed  a  marked  example  of  tiiis  tendency,  while 
the  Early  London  White  and  Excelsior  were  exceptions,  passing  throngh 
the  winter  in  fine  order,  and  proving  of  excellent  quality  when 
cooked.  Bresee's  Prolific  and  the  Oleason  improve  after  housing,  and 
therefore  should  be  kept  until  spring  before  using.  The  Early  Good* 
«ich,  English  £idney,  and  White  Mercer,  once  standard  kinds,  exhibit 
great  deterioration  in  keeping  qualities.  Experience  has  shown  a  gieat 
difference  in  the  vitality  of  varieties  of  potatoes.  Some,  of  vigorous 
constitution— for  instance,  the  Peachblow,  Mercer,  and  Old  Foxite,  (now 
extinct)— hold  their  own  for  fifteen  to  twenty  years,  declining  in  yield 
before  they  do  in  quality ;  while  others,  inherently  weak,  become  wortii- 
less  in  a  lew  years,  the  Harrison  giving  example  of  this  latter  clasSi 
The  fact  that  in  many  regions  certain  varieties  fail,  after  a  coarse  of 
years,  while  at  the  same  tame  they  continue  to  maintain  their  vigor  in 
other  districts,  is  supplemented  by  the  fact  that  a  change  of  seed  of 
any  giveh  sort,  from  one  locality  to  anotiier,  tends  to  prolong  the  vigor 
of  that  variety,  provided  that  the  change  be  in  the  right  direction. 
Experience  has  proved  that  this  change  should  be  uniformly  from  north 
to  south.  This  principle  is  strikingly  illustrated  by  the  statement  of  Mr. 
Jessup,  of  Long  Island,  Growing  his  continuous  success  in  growing  the 
Mercer  potato,  by  use  of  seed  from  Maine.  (See  Beport  for  1869,  page 
418.) 

Mr.  Brown  also  reports  on  a  large  number  of  varieties  raised  bj  him 
from  seed-balls  of  the  Early  Bose  crossed  with  the  White  Peaehblow, 
the  statement  covering  tiie  second  season  of  growth.  Here  each  plot 
contained  twenty  hills,  with  an  aieaof  four-fifthsof  a  square  rod,  and  was 
planted  April  30, 1871,  at  the  rate  of  2$  barrels  per  acre.  Of  these  seed- 
lings he  Gfpecially  designates  three  early  varieties,  namely,  Carmelite,  es- 
hibitedasyielding98baflTel9  per  acre;  Sedan,  100  barrels  per  acre;  ^'So. 
25,"  100  barrels  per  acre ;  and  three  late  varieties.  Standard,  yielding  1^ 
barrels  per  acre :  " No.  23,"  102  barrels  per  acre,  and  "No.  37,'' 60  bMiels 
per  acre ;  all  six  being  first  class  for  table  use,  and  showing  great  promise. 
However  convenient  the  size  of  these  seedling  plots  for  prelinuna^ 
trials,  veteran  experimenters  have  decided  that,  in  practice,  areas  so 
small  do  not  indicate  results  per  acre  with  su£9cient  accuracy,  diffBrenoes 
in  soil,  &c.,  having  a  much  larger  influence  on  the  comparative  exhibit 
than  they  would  on  plots  of  greater  size. 

Vigor  of  English  and  American  rarieties.— The  following  is  an  abstract 
of  a  statement  by  Mr.  John  Dawe,  gardener,  of  Launceston,  GomwaDf 
England,  on  an  experiment  with  nineteen  varieties  of  potatoes,  English 
and  American :  Taking  one  pound  of  each  variety  he  divided  it  into 
eight  sets,  and  planted  May  20,  J.871,  in  ^urden  soil  dressed  with  stable 
manure,  placing  the  sets  at  distances  of  three  feet  apart,  in  rows  three 
feet  apart  The  garden,  being  situated  on  a  river  bank,  in  a  deep  val- 
ley contiguous  to  a  high  moorland  district,  was  subject  to  severe  anfl 
unseasonable  urosts,  especially  during  this  year,  when  the  hanlms  were 
cut  to  the  ground  twice,  namely,  in  April  and  the  first  .part  of  J^ 
The  potatoes  were  taken  up  in  tne  first  week  of  Novembeir.    The  taol^ 
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shows  tbQ  product  firom  each  plot  planted,  giving  a  comparative  exhibit 
of  vigor  on  English  soiL  The  varieties  ace  arranged  in  the  order  of 
largest  product: 
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AppUcoHoTis  of  potash, — Mr.  0.  D.  Hunter,  of  Blennerhasset,  England, 
states  that  4  cwt.  of  muriate  of  potash,  80  to  83  per  cent,  in  strength, 
at  10s.  6d.  per  cwt.,  with  4  cwt.  of  superphosphate,  applied  on  one  acre 
of  a  mediran  gravelly  loam,  produced  7  tons  16  cwti.  and  89  pounds  of 
potatoes,  while  another  acre,  of  rather  heavy  loam,  dressed  with  15  tons 
of  farm-yard  manure,  produced  only  111  pounds  more.  Four  cwt.  of  su- 
perphosphate and  4  cwt.  of  salt,  on  gravelly  loam,  produced  the  first 
year  6  tons  and  16  cwt.  of  potatoes,'and  the  next  year  the  same  manure 
produced  4  tons  and  %  cwt.  The  results  of  numerous  experiments  lead 
him  to  recommend  for  potatoes  an  application  per  acre  of  6}  cwt.  of  su- 
perphosphate, 3  cwt.  of  muriate  of  potash,  and  2^  cwt.  of  sulphate  of 
ammonia,  as  Ixeing  much  safer  than  the  application  of  barn-yard 
znaonre. 

FJBEDINa  STOOK. 

ExperimeiUs  in  feeding  1u>gs.—Aii  Iowa  farmer  reports  an  experiment  - 
made  during  the  £a.ll  of  1870,  in  feeding  twenty  hogs,  about  one  year 
old  They  were  fed  twenty-eight  days  on  dry  sl^lled  com,  consuming 
eighty-three  bushels,  and  gaining  837  pounds  in  weight,  an  average 
gain  of  over  10  pounds  to  each  bushel  of  com,  which  was  thus  made  to 
return  a  value  of  50|  'cents.  They  were  afterward  fed  fourteen  days  on 
meal,  ground  fine  and  fed  dry,  (a  foil  supply  of  water  being  furnished,) 
aod  consumed  forty-seven  bushels,  gaining  553  pounds  in  weight,  or  llf 
pounds  to  each  bushel  fed,  the  com  returning  a  value  of  58f  cents  per 
bnsheL  .^jfterward  they  were  fed  fourteen  days  on  55^  bushels  of  meal 
mixed  with  cold  water,  and  made  a  gain  of  731  pounds,  or  13^  pounds  to  • 
each  bushel  of  meal,  the  com  returning  65f  cents  per  bu^el.  They 
were  then  fed  fourteen  days  on  46^  bushels  of  meal  cooked,  with  a  gain 
of  696  pounds  in  weight,  or  very  nearly  15  pounds  for  each  bushel  of 
ineal,  the  com  returning  74j^  cents  per  bushel. 

JExperiments  at  the  Maine  Agricultural  College. — ^Experiments  made 
at  the  farm  of  the  Maine  Agricultural  Oollege,  November  15, 1869,  to 
•lannary  15, 1870,  in  feeding  four  Chester  pigs  with  whole  com  and  with 
raw  com  meal,  showed  that  tie  feeding  value  of  the  latter  was  19A 
per  cent,  greater  than  that  of  the  former.  From  January  15  to  April 
1^,  a  trial  was  made  with  raw  com  meal  fed  cold,  and  with  com  meal 
scalded  and  fed  blood-warm.  The  feeding  value  of  the  raw  meal  was 
found  to  be  4^  per  cent,  greater  than  that  of  the  scalded  meal  fed 
warm.    During  i^e  two  months  ending  April  18,  trial  was  also  made 
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in  comparing  the  feeding  valae  of  barley  meal  witk  that  of  comxaol; 
the  yaiae  of  the  latter  was  found  to  be  11^%  per  cent  greater  than  that 
of  the  former.  Daring  the  month  ending.  May  19,  raw  meal  was  found 
to  possess  a.  feeding  valne  nearly  50  per  cent  greater  than  that  of  the 
fermented  meal. 

The  superintendent  of  tlie  Maine  Agriealtural  College  farm  reports 
an  experiment  made  daring  the  present  year,  commencing  May  23  and 
continuing  ninety  days,  showing  the  value  of  cooked  meal  as  compared 
witii  that  of  raw  meal  for  feeding  swine,  to  be  as  100  to  74|. 

Advantage  of  early  fattening. — ^The  steer  Uncle  Abe,  raised  by  Mr.  C. 
S.  Marvin,  Oxford  Depot,  Orange  Gount^,  New  York,  weighed  at  Inrtt. 
October  19, 1864^  134  pounds,  and  measured  in  girth  three  feet  aiui 
three  inches.  From  the  age  of  ten  days  he  received  daily  one  quart  of 
meal  and  oats,  this  feed  I]^ng  increased  gradually  to  two  quarts;  tbe 
cow  had  all  the  meal  she  could  ^t  till  spring.  Daring  the  first  sommer 
the  steer  received  daily  three  qusurts  of  meal,  with  first  rate  grass;  dur- 
ing the  second  winter,  four  quarts  of  meal  and  oats,  and  two  quarts  of 
roots ;  and  during  the  second  summer^  four  quarts  of  meal,  this  being 
gradually  increased  up  to  the  lajst  winter  of  his  life,  when  he  receired 
eiffht  quarts  daily,  besides  the  best  at  hay  and  roots.  The  followiog 
table  represents  his  weight  at  different  periods : 


Ag. 

Weight 

Girth. 

Oftin. 

Age. 

Weight 

Girth. 

Gail. 

dflMBtbS 

Onontlis 

IS  months 

ISmontba 

S4mQiiatt 

Pofmdt, 

385 

670 

1.0» 

1,354 

1,«1» 

JltniL 

4  • 

5  S 

6  0 
«     5 
f    10 

965 
3G6 
318 
961 

SOnentlui 

MBMitlie 

49  months 

48flMiithe. 

nmeathe. 

Potmdf. 
1.830 

9,070 
9,270 
9,360 
9»S30 

rtiiM. 

7     4 

7  7 

8  0 
8     91 
8     4 

fli 
M 

900 
90 
13 

He  was  slaughtered  fifteen  days  after  the  latter  period^  and  gavel^ 
pounds  of  beef  of  excellent  quality,  the  rough  fat  weighing  264  pooiid& 
This  record  illustrates  the  general  principle  that  the  most  profit  ia  de- 
rived from  feeding  in  the  early  life  of  the  animal.  Mr.  George  Qeddes 
remarks  that,  judging  from  the  weight  at  different  periods,  and  from 
his  own  experience  in  handling  beeves,  this  steer  was  fit  for  the  batebcf 
at  eighteen  months  of  age,  and  would  then  have  been  eztoi  good  bsef ; 
at  three  years  md  six  mooths  of  age  he  had  reaebBd  the  bluest  poiBt 
of  quality. 

Care  of  eows. — ^Mr.  J.  Wilkinson,  of  Baltimore,  Maryland,  states  ttat 
two  dairymen  in  Baltimore  County,  oeeupyiDg  aqjoining  farms,  were  a 
the  habit  of  purchasing  their  cows  and  feeding  material  together.  Th^ 
stables  were  arranged  on  the  smnQ  plan ;  they  kept  the  same  amoimt  d 
stock  and  fed  in  the  same  manner,  their  management  being  in  all  ff- 
spects  equal.  Afterward  one  of  these  dairymen  commenced  steamiBg 
the  meal  and  bran,  reducing  the  amount  25  per  cent.  Each  dairjiD^ 
kept  account  of  the  results  of  his  h^rd  for  the  winter,  from  whicli  it  ap- 
peared that  with  a  reduction  of  25  per  cent,  in  the  quality  of  food,  steam- 
ing showed  a  gain  of  12  per  cent  in  milk,  and  15  per  cent,  in  weisbt 
over  the  herd  fed  with  uncooked  material.  Mr.  Wilkinson  addstbatin 
that  section  it  is  the  usual  custom  to  water  cows  only  twice  a  day,  bring- 
ing them  to  a  trough  of  cold  well  water  in  the  yard.  So  mndi  cm 
water  is  then  taken  that  a  temporary  chill  is  caused^  from  which  it  tf 
estimated  that  during  severe  eold  weather  there  is  a  loss  of  min 
amounting  to  20  per  cent. 

Economy  qfmee.— German  experimcDts  favor  the  theory  t^f^  ^'^^o 
cows  of  the  same  breed,  the  heavier  anknals  consume  less  food  in  ^ 
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portion  to  live  weight  than  the  lighter  ones,  and  yield  more  milk  for 
eaeh  haadred  ponnds  of  food. 

IOBGEJAJlNEOVB. 

Thkk  and  thin  seedmg.-^The  theory  of  thin  seeding  presnpposes  the 
best  condition  of  soil,  as  regards  richness,  thorough  pulverization,  free- 
dom from  weeds,  &c.  The  tmns  "  thin  seeding*^  and  "  generous  seeding'^ 
are  relative  in  their  application.  Mr.  William  Kewton,  of  Henrietta, 
New  York,  states  that,  to  test  the  effect  of  thin  seeding  of  oats,  one  por- 
tion of  a  field  was  sown  at  the  rate  of  two  bushels  per  acre,  the  remain- 
der of  the  field  receiving  a  larger  amount.  On  the  first  mentioned  por- 
tion the  crop  was  two  or  three  days  later  than  on  the  other  part  of  the 
field,  and  showed  signs  of  rost.  He  assumes  that  oats  thinly  sown  are 
much  more  liable  to  rust,  ripen  later,  and  give  a  straw  of  inferior  quality. 
The  largest  crops  he  has  ever  seen  were  raised  from  a  sowing  of  3} 
bushels  per  acre. 

Professor  W.  W.  Daniells,  of  the  University  of  Wisconsin,  reports  ex- 
periments with  different  amounts  of  seed  per  acre  for  spring  wheat.  Six 
plots  of  one-quarter  of  an  acre  each  were  sown,  April  4, 1871,  with  seed 
of  the  Mammoth  variety,  weighing  60|  pounds  per  bushel,  which  had 
been  grown  on  the  university  farm  in  1870.  The  wheat  was  harvested 
Jaly  22  to  July  24,  and  was  thrashed  about  the  1st  of  November.  The 
following  table  shows  the  amount  of  seed  in  each  case,  with  the  results 
obtained:  • 


I 

n 


Time  of  harvMt 


July  24.. , 
JalTS4.. 
Joly  S4.. 
July  S4.. 

July  8a.. 


Suthelt. 
n.53 

19.83 
93.18 
S6.16 
M.?S 
38l13 


1 


t 


Pottndff. 
60.  S5 
00.  (XT 
80.00 
60.38 
80.80 
88LfiO 


i 
I 


3,238 

«;4o« 
a,t53 

3.774 
3,817 
3^881 


^11 


1^1 


32 
33 
29 
39 
38 
38 


8111 
19.50 
17.53 
17.40 
14.17 
14.68 


An  increased  yield  is  abown  according  to  the  increase  of  seed, 
except  on  plot  5^  which  was  in  the  most  exposed  situation,  the 
crop  being  more  laid  by  the  wind  than  on  the  other  plots.  There  is 
also  shown  a  decrease  in  the  product  from  one  pound  of  seed,  according 
to  the  amount  of  seed  sown  and  the  yield  per  acre  increase. 

SubioUing, — The  experimental  reports  of  the  three  agricultural  college 
fimus  of  Pennsylvania,  situated  in  tne  eastern,  c^itialf  and  western  parts 
of  the  State,  show^  for  1869,  an  increased  yield  of  com  resulting  from  sub- 
filing,  on  plots  or  one-eighth  of  an  acre  each ;  the  largest  increase  being 
on  the  eastern  farm,  and  amounting  to  a  gain  oi  between  6  and  7  bnshels 
of  com  in  the  ear  (3d  pounds  to  the  bushel)  over  common  plowing.  A 
much  larger  gain  was  exhibited  in  subsoiling  for  potatoes  on  the  central 
farm,  the  vield  from  subsoiled  plots  being  221  j^  bushels  per  acre,  against 
132  bnsheis  per  acre  &om  common  plowing. 

In  1870,  in  subsoiling  for  com,  the  eastern  farm  exhibited  a  loss  of 
Hi  bushels  of  ears  per  acre  from  subsoiling ;  the  central  fiarm  a  gain  of 
^ashels  per  acre,  and  the  western  farm  a  gain  of  9^  bushels  per  acre. 
•Che  6iip«nntendent  c^  the  east^n  farm  states  that  in  August,  1869,  at 
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a  public  trial  of  plows,  about  one  acre  of  land  was  plowed  over,  the 
weather  being  very  warm  and  the  ground  exceedingly  dry,  and  in  1870 
the  first  plots  of  the  subsoil  series  were  laid  out  over  a  portion  of  tiiis 
land.  To  this  is  attributed  the  apparent  loss  from  subsoilmg;  and  an 
illustration  of  the  operation  of  this  cause  is  shown  in  the  fact  that  the 
latter  nineteen  plots  of  the  series  of  thirty-one  subsoiled  plots  gave  a 
gain  of  3^  bushels  per  acre  over  the  corresponding  plots  receiving  com- 
mon plowing. 

Manuring  a  means  of  resisting  drought — ^The  influence  of  continued 
manuring  in  increasing  the  water-holding  power  of  the  soil,  and  en- 
abling the  latter  to  maintain  a  larger  fund  of  moisture  for  plant  use,  is 
exhibited  in  a  recent  report  by  Messrs.  Lawes  and  Gilbert,  "on  the 
effects  of  the  drought  of  1870  on  some  of  the  experimental  plots  at 
Bothamsted,  England."  The  soil  experimented  upon  was  a  rather  heavy 
loam,  with  a  red  clay  subsoil  resting  on  chalk,  and  had  a  good  natural 
drainage.  In  that  portion  of  the  wheat  field  which  has  been  yearly 
dressed  with  14  tons  of  farm-yaj^  dung  per  acre  since  1843,  the  pipe- 
drains  have  scarcely  ever  discharged  water,  while  those  on  the  otlier 
plots  have  run  freely  several  times  a  year.  The  following  table  shows 
the  number  of  tons  of  water,  per  acre,  held  by  the  unmanured  and  num- 
ured  plots,  to  the  depth  of  36  inches,  at  a  period  of  drought  and  at 
the  dose  of  heavy  rains : 


• 
Mftimres  applied. 

Dry. 

Sito» 
t«d. 

1 

It 

i 

1 

No  mAnare  sinco  1839 * 

Mitinml  mAnnr^.if  f^p^l  Ammonia salts Rinoe  1843........... 

en 

CM 

591 

1,3W 
1,5« 

3 

ViLlTn.yArd  maiiiiro  since  1843 , *. 

1^610 

A  comparison  of  the  percentages  of  moisture  retained  in  different 
layers  of  soil,  after  the  removal  of  grass  crops  in  the  unusaaily  diy 
season  of  1870,  on  plots  unmanured  and  plots  dressed  with  artificial 
manures,  showed  a  larger  percentage  of  moisture  in  the  first  nine  inches 
of  the  manured,  plots  than  in  the  corresponding  layer  of  the  unman- 
ured. On  the  other  hand,  the  lower  layers  of  the  manured  plots  shoved 
a  smaller  percentage  of  moisture  than  those  of  the  unmanured,  as  tiie 
far-reaching  roots  of  the  heavy  crops  derived  from  the  manured  plots 
had  removed  a  large  amount  of  water  fix)m  the  lower  soil. 

Bemoval  of  fertilizing  elements  by  drainage. — ^Professor  Voelcker  re- 
ports as  follows  on  experiments  made  during  a  course  of  years  at  Both- 
amsted on  the  loss  of  nitrogen  and  other  fertilizing  elements  by  drain- 
age: 'It  is  found  that,  in  whatever  form  nitrogen  is  applied  to  the  soil, 
a  considerable  percentage  is  carried  off  in  the  drainage.  Nitrate 
of  soda,  especially,  is  readily  removed  through  the  action  of  rains,  and 
should,  therefore,  be  applied  late  in  spring — in  the  middle  of  March,  in 
England.  Sulphate  of  ammonia  and  other  ammoniacal  manures  may 
be  applied  a  fortnight  earlier,  at  less  risk  of  being  washed  away.  Fresh 
farm-yard  manure,  on  the  other  hand,  should  be  applied  in  aatnmo. 
Potash  and  phosphoric  acid,  the  most  important  mineral  constituents  of 
soils  and  manures,  are  almost  wholly  retained  in  the  soU. 

Profit  on  improvements  costing  $185  per  acre.— A  correspondent  of  the 
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American  Agricnltorist  states  that  eleven  yeasrs  ago  he  bought  a  field 
Trhich  was  wet  in  spots,  rough  with  stamps  and  bashes,  and  quite  stony. 
With  laborious  culture  a  portion  of  the  field  produced  34  bushels  of 
com  per  acre,  and  another  portion  67  bushels  of  potatoes  per  acre. 
Having  some  money  in  hand,  he  concluded  to  invest  it  in  a  thorough 
rcQoyation  of  the  field,  instead  of  putting  it  on  interest  at  7  per  cent 
Engaging  a  party  of  men  just  discharged  from  a  raikoad,  he  had  all  the 
stones  which  could  be  conveniently  handled  sunic  in  large  drains,  the 
larger  ones  buried  in  holes  dug  under  them,  the  roots  and  brush  burned, 
and  the  land  spaded  two  feet  deep,  keeping  the  best  soil  on  top,  digging 
in  manure  plentifully,  and  picking  out  all  stones  as  large  as  a  hen's  egg. 
The  cost  was  $185  per  acre,  money  being  borrowed  to  finish  the  job,  and 
the  operation  was  characterized  by  the  neighbors  as  a  wasteful  one. 
The  result  has  been  an  average  yearly  gain,  for  the  past  ten  years,  of 
42  bushels  of  com  per  acre,  worth  83  cents  per  bushel,  without  any 
extra  current  cost  of  production,  showing  an  annual  interest  of  $34.86 
on  $185,  or  18|  per  cent,  while  a  portion  of  the  field  when  in  potatoes 
has  yielded  as  high  50  per  cent  per  annum,  on  the  same  investment  per 
acre. 

Curing  hay. — ^Mr.  W.  M.  Larrabee,  of  Searsport,  Maine,  says  that,  be- 
fore his  grass  was  fully  ripe,  he  began  one  morning  at  9  o'clock,  the 
grass  being  perfectly  free  from  dew  and  all  outward  moisture,  and 
mowed  two  tons  with  a  machine,  which  amount  was  put  on  the  bam 
scaffold  at  2  p.  m.  The  taiow  received  no  further  care,  and  went  through 
a  process  of  heat  and  sweating,  which  rendered  the  upper  layer  of  ten 
to  twelve  inches  in  thickness  unfit  for  feeding,  but  the  rest  made  an 
excellent  hay,  rich  in  food  substance  and  much  better  relished  by  stock. 
than  the  common  hay. 

Experiment  mth  AMke  clover. — ^Mr.  J.  B.  Turner,  of  Jacksonville, 
lUinois,  states  that  about  the  middle  of  May,  1871,  he  sowed  Alsike 
clover  on  six  acres  of  the  common,  dry,  rolling  prairie  soil  of  that  section, 
osmg  three  to  four  pounds  per  acre,  with  the  usual  amount  of  timotJiy 
seed,  sowing  on  ground  well  harrowed.  The  weather  was  so  dry  at  the 
time  that  some  of  his  most  experienced  neighbors  prophesied  that  he 
would  lose  his  seed ;  but,  notwithstanding  there  followed  several  weeks  . 
of  a  drought  unparalleled  for  thirty  years,  the  whole  field  was  in  blossom 
by  the  middle  of  August,  and  by  the  1st  of  October  had  grown  <<  half  knee 
high,"  affording  abundant  firesh  feed  for  his  cows  and  horses.  He  believes 
the  Alsike  to  be  hardier  and  more  prolific  than  the  red  and  white  clovers, 
and  that  it  furnishes  more  food  and  of  a  better  quality. 

Transpirdtian  ofplanU. — ^Experiments  by  Dr.  McNab,  of  the  Boyal 
Agricultural  College  of  England,  show  that  in  the  sun  plants  transpire 
most  m  a  saturated  atmosphere ;  in  t^e  shade  transpiration  ceases 
when  the  atmosphere  is  loaded  with  watery  vapor. 

Nitrogenized  marl  in  campost-^The  following  is  a  statement  of  an 
experiment  by  M.  JBortier,  an  eminent  Belgian  agriculturist:  G9m- 
mencing  in  spring,  a  large  quantity  of  stable  manure  was  spread  in  a 
&rm-yard,  under  cover,  and  divided  into  three  equal  parts.  The  first 
part  was  left  to  be  trampled  by  stock ;  the  second  portion  was  kept 
from  the  stock;  and  the  third  portion  was  put  in  alternate  layers  with 
izuirl,  the  latter  being  in  weight  about  three  per  cent  of  the  manure. 
In  September  these  manures  were  applied  on  three  plots  of  loamy  land 
of  oniform  character.  For  four  crops  in  succession,  without  further 
manuring,  the  plot  dressed  with  the  marl  compost  produced  10  per  cent, 
more  than  either  of  the  other  plots.  Chemical  analysis  disclosed  the 
tonuation  of  nitric  acid  in  the  marl  thus  treated,  and  further  experiment 
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showed  an  additional  advantage  gained  by  mixing  old  plaster  and  mor 
tar  with  the  marl  before  compostiDg*  In  this  experiment  1000  partB  of 
marl,  placed  in  layers  among  stable  m^mnie  for  two  months,  was  foand 
to  contain  by  analysis  0.69  part  of  nitric  acid.  One  thousand  parte  of 
marl,  mixed  with  fifty  parts  of  old  plaster  and  mortar  containing  0.62 
part  of  nitric  acid,  and  composted  as  before,  was  found  at  the  end  of 
two  months  to  contain  2.3  parts  of  nitric  acid.  Subtracting  the  nitro- 
gen originally  contributed  in  the  plaster  and  mortar,  the  nitric  acid 
formed  in  the  marl  was  more*  than  double  that  obtained  in  the  other 
experiments.  In  M.  Bortier's  opinion,  the  particles  of  limestone  thas 
nitrogenized  continued  for  years  to  absorb  atmospheric  nitrog^,  and  to 
communicate  fertility  to  the  soil. 

Compostofmuok  andsheU  lime, — ^A  New  England  farmer  states  an  experi- 
ment with  muck  composted  with  oyster  shell  limeand  ashes,  in  connection 
with  fine  stable  manure,  the  two  fertilizers  being  spread  on  a  meadow 
in  alternate  strips  of  two  rods  in  width.  The  first  season  after  appli- 
cation there  was  no  perceptible  dificrence  found  in  the  effects  of  tbe 
two  manures,  but  succeeding  seasons  indicated  a  decided  gain  of  the 
muck  compost  over  the  stable  manure.  So  far  as  his  experience  goes, 
he  finds  confirmation  of  the  doctrine  of  Dana's  Muck  Manual,  that 
three  eords  of  good  muck  composted  with  a  cask  of  lime  slacked  with 
a  saturated  solution  of  one  bushel  of  salt  are  about  equivalent  to  the 
same  quantity  of  good  stable  manure. 

Concentrated  manures  in  oampogt.^^Mr.  Louis  Froelich,  of  Eenansvillef 
North  Garolina,  states  that  he  has  found,  by  repeated  expenment 
in  different  modes  of  application,  that  concentrated  fertilizers  used 
alone  on  the  light,  sandy  soils  of  his  section  are  injurious  instead  of 
beneficial,  serving  to  stimulate  plants  in  the  early  part  of  the  season 
but  afterward  leaving  them  in  a  sickly  condition.  Even  on  clay  soils 
and  on  low  moist  lands  he  did  not  realize  the  worth  of  his  fertSisers. 
But  using  them  in  compost  witii  stable  manure,  good  muck,  and  marl, 
forest  leaves,  &c.,  he  has  obtained  very  remunerative  results. 


PRACTICAL  IRRIGATION  IN  COLORADO. 

There  has  been  a  great  lack  of  experienced  irrigators  in  the  United 
States,  and  consequently  irrigation  is  carried  on  in  a  very  primitive 
manner.  The  Eastern  States  generally  have  not  realized  its  importance, 
while  in  the  Western  the  usual  slovenly  mode  of  forming  has  deferred 
what  was  erroneously  supposed  to  be  a  very  costly  improvement.  In 
the  drier  climates  of  the  lar  West  farmers  have  been  compelled  to  adopt 
a  guasi  sMe  of  irrigation,  based  upon  a  slight  knowledge  of  European 
modes.  Even  here  they  have  supposed  that  the  modes  practiced  in 
England,  Prance,  Italy,  and  Germany  were  equally  adapted  to  this 
climate.  This  was  a  great  mistake,  and  many  have  been  obliged  to 
unlearn  all  they  had  read  and  heard  of  European  irrigation,  and  begin 
from  the  "bed-rock"  to  acquire,  by  experience,  a  better  mode-  Som^ 
times  they  would  put  in  too  much  water,  sometimes  too  littlej  tender 
plants,  requiring  little  water,  would  be  deluged,  on  the  supposition  that 
they  required  as  much  as  the  hardier  kinds. 

There  is  scarcely  a  farm  in  the  United  States  but  is  susceptible  of 
irrigation  in  some  way  or  other.  It  is  a  very  easy  matter  to  plow  a 
ditch  from  some  stream  to  the  highest  point  of  your  farm,  or  as  liigli 
as  you  can  get  the  water  to  run.    If  the  distance  to  the  stream  is  too 
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gr^at  for  yoar  own  work,  and  yoa  are  afraid  of  the  ecspense,  let  the 
neighboFs  clab  together  on  a  mutual  co-operative  or  joint-stock  plaa. 
Any  inteUigent  fi^iner  can  sapply  the  details.  If  it  is  one,  two,  three, 
six^  or  a  dosen  miles,  it  matters  not.  By  the  cooperation  of  the  whole 
township,  pecaniarily  and  by  sympathy,  soccess  will  attend  it.  In 
Colorado,  Galiibrnia,  and  the  Pacific  slope  ditdies  are  sometimes  built 
fifty  miles  in  length.  The  only  water  supplied  to  Denver  for  irrigation 
daring  eleven  years  has  been  by  a  diteh  twenty-four  miles  long;  and 
such  a  ditch  can  be  built  by  the  combined  work  of  £Eurmers,  with  a  very 
small  cash  outlay.  Let  not  the  distance  of  the  &rm  fh>m  an  available 
fail  of  water  deter  any  one  in  the  outset  from  investigating  the  matter. 
If  there  is  an  elevate4  point  on  a  fiBum  upon  which  it  is  impossible  to 
bring  the  water  by  an  open  ditch  from  a  distance,  a  well  may  be  sunk 
on  the  crowning  point,  an  ordinary  suction-pump  put  in,  and  with  a 
small  windmill,  which  one  caa  make  himself  if  he  c^mnot  afibrd  to  buy 
an  improved  patent,  a  constant  stream  can  be  obtained  for  use  when- 
ever needed.  A  reservoir  or  pond  near  by  will  economize  a  body  of 
water  as  a  reserve  in  case  of  drought.  If  the  strata  of  water  is  too  low 
for  a  gnction-pnmp,  a  belt  of  cups  may  be  used.  Leather  or  rubber 
belting,  with  cast-iron  cups,  la  made  for  the  purpose;  but  rawhide  belt- 
ing and  tin  oyster-cans  have  answered  temporarily;  and  the  success  of 
this  expedient  was  astonishing.  If  one  is  not  disposed  to  use  a  wind- 
mill, a  oommon  gin,  or  whim,  as  it  is  called  in  the  mountains,  or  a 
thrashing  treadle-machine,  with  power  supplied  by  a  donkey,  oxen, 
mnle,  or  horses,  will  answer  the  purpose.  With  very  slight  appliances 
of  such  a  character  many  a  magnificent  field  of  golden  grain  may  be 
saved  from  absolute  loss  on  the  occurrence  of  a  drought.  The  more 
wealthy  farmer  can  easily  improvise  more  extensive  machinery  to  meet 
a  larger  demand,  or  almost  any  exigency.  The  old  Archimedean  screw 
has  been  utilized  for  raising  water,  and  an  immense  body,  10,000  gal- 
lons per  hour  or  more,  can  be  raised  from  almost  any  depth  by  the  appli- 
cation of  a  corresponding  ratio  of  motor  power.  There  is  no  necessity 
of  losing  a  crop  by  drought.  If  it  is  lost,  it  is  by  improvident  or  igno- 
rant farming.  There  is  scarcely  a  spot  on  the  great  plains  where  water 
cannot  be  obtained  in  sufficient  quantity  to  irrigate  80  acres  of  land 
at  a  maximum  cost  of  $500. 

The  occasional  high  winds  in  Golorado  are  very  disastrous  to  ordi- 
nary windmills,  unless  protected  from  the  prevalent  wind  blasts.  Mr. 
Bntters,  a  farmer  on  Cherry  Greek,  nine  miles  from  Denver,  has  used 
one  of  the  ordinary  windmills  for  pumping  water  with  a  two-inch  pipe 
wd  a  cistern-pump.  It  worked  admirably  for  five  days  with  a  common 
breeze,  but  on  the  sixth  day  a  high-pressure  blast  carried  away  the  vane, 
^,  and  all  the  wind  apparatus,  leaving  the  machinery  for  pump,  &c., 
standing  naked  and  alone.  A  windmill  with  adjustment  for  opening 
and  closing  the  £ans,  as  the  wind  is  increased  or  decreased,  is  the  only 
kind  adapted  to  Colorado. 

THK  I4KT£IjS. 

The  former  must  ascertain  the  altitude  of  his  farm  at  different  points. 
The  best  way  would  be  to  engage  a  surveyor,  and  let  him  take  the 
levels  at  various  points ;  ascertain  the  highest,  and  run  a  line  in  the 
direction  of  the  nearest  stream,  if  possible  avoiding  plowed  fields, 
and,  when  practicable,  keeping  on  fence-rows  or  on  the  sides  of  roads. 
The  surveyor  should  be  judicious  in  his  select!  >n  of  the  ground  for 
Ms  diteh ;  if  he  can  choose,  he  should  select  a  good,  solid,  clayey  soil, 
as  nearly  impervious  to  water  as  possible.    Judgment  in  this  matter 
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should  be  cautionsly  exercised.  A  fall  of  about  2}  feet  to  the  mile 
should  be  obtained,  if  possible;  1  foot  to  the  mile  may  barely  suffice. 
Water  will  run  at  a  fall  of  8  inches  to  the  mile,  corresponding  mth  the 
curvature  of  the  earth ;  but  in  a  small  volume  of  water  it  is  notenoogh. 
The  smaller  the  stream  the  greater  the  fall  aUowable,  up  to  about  3  feet 
Above  that,  it  is  not  desirable,  as  it  will  fill  up  with  detritusj  sand,  or 
gravel.  A  ratio  corresponding  with  a  medium  fall  of  about  2^  feet  to 
tiie  mile  is  preferable,  neither  permitting  vegetable  growth  in  the  chan- 
nel nor  carrying  down  sand  or  gravel  to  choke  it  up  and  cause  the 
breaking  of  the  banks  of  the  ditch. 

It  may  be  very  probable  that  one  survey  will  not  be  sufficient  to  locate 
a  good  and  permanent  line  of  ditch.  A  dozen  .lines  have  sometimes 
b^n  run  before  a  determination  is  arrived  at ;  and  it  is  good  economy 
to  examine  each  line  critically,  because,  by  the  expenditure  of  a  few 
hours'  work  at  this  initial  point,  a  great  deal  of  expense  may  be  saved 
in  the  future.  An  hour  or  two  of  due  consideration  on  the  part  of  the 
surveyor  may  save  a  thousand  yards  of  excavation,  and  he  should  there- 
fore be  allowed  his  own  time  and  plenty  of  help.  The  width  of  the 
stream  from  which  the  water  is  taken  should  be  as  narrow  as  possible, 
to  save  mofiey  in  the  construction  of  the  dam.  .  The  solidity  of  the  bank 
should  also  be  regarded  in  the  choice  of  locidity  for  dam  and  sluice-gate, 
as  the  washing  of  the  water  round  the  timbers  of  the  sluice  or  head-gate 
must  be  guarded  against,  or  at  the  first  high  water  the  whole  stracUue 
may  be  deposited  piecemeal  in  a  potato-patch  or  wheat-field.  Itispos- 
sible  for  a  farmer  to  get  along  without  a  surveyor  in  his  survey  of  a 
ditch ;  especially  it  he  providlis  himself  with  one  of  those  elegant  little 
drainage  and  irrigating  levels  which  are  in  the  market  at  a  low  price. 
An  ordinary  carpenter's  or  mason's  spiriMevd  might  suffice,  as  it  veiy 
often  does,  where  the  fEtrmer  is  compelled  to  exercise  the  most  rigid 
economy. 

THE  DAM  OR  WEIB. 

The  selection  of  a  place  for  a  dam  should  be  guided  by  the  diaracter 
of  the  bed  of  the  stream,  the  narrowness  of  the  channel,  the  rapidity  of 
the  current,  &c.  It  can  be  made  of  any  size  or  character,  from  the  mag- 
nificent structure  of  historic  fame  dovm  to  the  little  sandy  dam  we  used 
to  construct  in  our  boyhood  to  float ^our  tiny  crafts  upon  the  gatter.  U 
an  expensive  dam  is  desired,  a  mill  engineer  should  be  engaged  for  the 
purpose.  A  log-dam  can  be  constructed  cheaply  when  occasion  re- 
quires it,  but  for  a  small  irrigating  ditch  nothing  of  so  costly  acharac^ 
ter  is  ordinarily  used.  A  row  of  piles  may  be  driven  close  togethff 
across  the  stream,  varying  in  size  according  to  circumstances,  ftoml3to 
about  3  inches  in  diameter.  In  Cherry  Greek  a  famer  has  been  biom. 
in  the  dry  season,  to  throw  up  a  little  dam  of  horse-manure,  sand,  and 
willow  branches,  and  with  it  turn  the  water  into  a  ditch  carrying  aboat 
150  square  inches  of  water,  by  which  he  saved  an  excellent  crop  of  fam 
and  garden  produce  and  several  hundred  fhdt  trees.  ISie  fieurmer  is  hi^ 
own  best  judge  of  the  kind  of  dam  he  needs,  especially  when  he  is  aided 
by  the  advice  of  a  careful  and  judicious  engineer. 

Mr.  Magnus  has  twice  changed  the  whole  volume  of  the  Platte  Biver 
by  a  simple  brush-dam,  and  it  can  still  be  seen  near  Denver  as  a  monu- 
ment of  the  fact,  with  the  brush  sprouting  out  and  a  bunch  of  nice  co^ 
tonwood  springing  from  it.  The  river  bottom  was  of  loose  gravel  and 
sand.  He  says  he  has  more  success  with  brush  than  with  anyHungelse. 
Large  stones  and  logs  increase  the  current  too  much,  and  cause  washing. 
Brush  and  hay  are  particularly  effective  in  constructing  dams  on  shixt- 
ing  sand.    A  low  dam  should  be  as  wide  at  the  top  as  the  height;  the 
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front  or  breast  slope  should  bo  three  feet  to  one,  and  the  back  slope 
two  feet  to  one.  These  d^ms  are  called  perfect  dams  when  the  top  is 
above  the  water,  and  imperfect,  or  submerged  dams,  when  the  surplus 
water  runs  over  the  top  or  sill. 

Wing-dams  extend  partly  across  the  stream,  and  these  are  most 
generally  used  for  temporary  farm  irrigation.  The  diflFerence  of  their 
span  across  the  stream  is  the  only  peculiarity.  They,  of  course,  do  not 
raise  all  the  water  in  the  bed ;  but  if  they  point  diagonally  up  the 
stream  from  the  head-gate,  they  can  raise  all  the  water  necessary  for 
the  purpose  of  the  farmer.  This  statement  must  be  taken  with  caution, 
as  wing-dams  will  not  pay  on  a  moving  bottom  of  sand.  With  a 
snt)stantial  bed-rock  or  clay  strata,  a  permanent  wing-dam  may  be 
good ;  but  on  the  sand  of  the  torrential  streams  of  Colorado  they  will 
ruin  any  farmer  who  expends  a  large  amount  of  money  on  their  con- 
stniction.  One  of  the  most  enterprising  miUers  of  Colorado  has  been 
mined  by  the  outlay  expended  on  wing-dams  in  such  a  connection.  A 
simple  bar  may  be  all  that  is  needed  to  pen  up  the  water  and  divert  it 
into  the  sluice.  This  must  be  left  to  be  improvised  according  to  exist- 
ing circmnstances,  as  it  would  be  but  a  very  temporary  structure,  and 
liable  to  be  carried  off  every  night.  Calculations  should  also  bo  made 
for  floods  and  freshets. 

THE  SLUICE,  HATCH,  OR  HEAD-GATE. 

Tins  is  a  very  important  part  of  the  economy  of  irrigation,  and  should 
be  located  in  a  bank  with  a  firm,  solid  ground  of  the  most  compact  ma- 
terial, so  as  to  obviate  the  necessity  of  repairs  from  the  degrading  in- 
fluence of  the  water.  It  is  usually  made  of  a  square  frame,  well  bolted, 
primed,  and  dovetailed  together,  like  the  window-frame  of  a  house,  only 
of  Bofflcient  strength  to  withstand  a  heavy  pressure  of  water ;  and  in 
place  of  sash,  some  2-inch  plank,  about  six  inches  deep,  one  above  the 
other,  fitted  in,  and  capable  of  working  up  and  down  by  means  of  a 
lever  or  chain-pulley  in  a  groove  on  the  sides  of  the  frame.  This  will 
let  out  the  water  from  the  dam  and  main  stream  in  quantities  to  suit  de- 
mand or  exigency.  If  the  bottom  of  the  sluice-gate  is  placed  down  level 
with,  or  even  a  little  below,  the  bed  of  the  stream,  it  is  better,  as  then 
a  choice  of  either  bottom  or  surface  water  can  be  obtained,  and  can  be 
employed  at  any  time  to  keep  the  collection  of  silt  or  accumulations  as 
low  as  desirable.  Sometimes,  and  it  is  certsdnly  better,  a  double  sluice- 
gate is  arranged  with  one  at  each  end ;  a  strong  plank  box,  flume,  or 
aqueduct  between*  This  makes  the  whole  structure  stronger,  and  is  a 
better  protection  against  floods  and  freshets.  These  hatches  or  sluices 
can  be  raised  from  the  top  or  bottom,  and  the  amount  of  water  grad- 
uated to  accommodate  circumstances.  Another  kind  of  movable  frame 
is  made  of  planks,  working  upright  or  on  end.  The  water  by  these  can 
only  be  admitted  at  the  floor  of  the  sluice.  These  gates  are  so  com- 
monly used  iu  connection  with  mills  that  a  further  description  is  unnec- 
essary, as  any  person  can  see  one  but  a  short  distance  from  his  own 
door. 

In  building  a  sluice  it  is  better  to  excavate  a  little  deeper  than  run 
the  risk  of  the  embankment  being  below  high-water  mark,  or  of  poor 
material.  The  initial  cut  at  the  head-main  should  not  be  at  a  right  or 
acute  angle,  as  it  tends  to  create  resistance  to  the  current,  and  occasion 
rebounds  from  one  side  to  the  other,  which  probably  may  cause  under- 
mining. The  line  of  the  ditch  should  be,  as  near  as  circumstances  will 
allow,  with  a  due  regard  to  permanency,  continued  with  the  line  of  the 
mother  stream,  so  that  the  current  will  be  uninterrupted  iu  its  easy 
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flow.  If  the  water  is  taken  out  at  a  tangent  with  the  sapply  stream, 
mischief  and  disaster  by  impingement  is  inevitable.  The  angle  should 
be  rounded  as  near  Hogarth's  line  of  beauty  as  is  possible. 

Artilicial  embankments,  of  which  there  are  several  forms,  such  qua 
earthen,  sod,  or  rock- wall,  either  dry  or  cemented,  earthen  mounds  \rith 
reversed  slopes,  faced  with  stones,  piles,  brush,  sod,  or  wicker-work,  all 
can  be  used  for  the  purpose.  Where  the  escarpment  of  the  bank  is  of 
a  sandy  or  gravelly  character,  the  willow,  osier,  and  a  thousand  other 
plants  and  trees  which  will  bind  the  bank  in  a  solid  mass,  and  compact 
the  drift-sand  with  a  surface  of  alluvial  soil,  can  be  used  with  succes& 
In  Colusa  County,  California,  the  Agricultural  Report  of  October,  187L 
says: 

Our  farmers  are  making  flood-gates  out  of  wrought  iron  instead  of  wood  Where 
there  is  no  rain  for  six  months,  wooden  gates  shrink,  and  are  apt  to  break  the  next  bm- 
fion.  We  are  now  making  round  tubes,  one  to  six  feet  in  diameter,  wit ]i  t he  gato  in  the 
upper  end. 

THE  HEAD  MAIN  DITCH. 

This  ditch  is  first  marked  out  by  the  surveyors  stakes,  usually  100 
feet  apart,  and  followed  by  a  good  plow  to  mark  the  line ;  it  is  notessea- 
tial  to  follow  the  surveyor  in  every  minute  turn  in  the  line,  as  the  diffw^ 
ence  of  level  in  100  feet,  at  a  fall  of  2^  feet  to  the  mile,  is  only  aboat 
half  an  inch ;  so  if  a  close  approximation  is  arrived  at,  it  will  be  soffi- 
cient.  The  eye  of  an  intelligent  farmer  or  teamster  can  save  quite  a 
distance  in  a  mile,  by  watching  these  comers,  without  any  loss  of  fall 
When  the  line  of  the  ditch  is  well  marked,  then  return  and  ran  a  par- 
allel line  to  mark  the  width  of  the  diteh ;  then  the  heavy  ditching  plow  and 
scraper  should  be  used.  Some  very  excellent  ditchers  are  made,  both  in 
Europe  and  in  the  United  States,  which  make  ditching  a  very  easy  job. 

In  regard  to  the  size  of  the  ditch,  calculation  must  be  made  as  to  the 
number  of  acres  to  irrigate ;  50  inches  for  80  acres  would  usaaUy  sofiioe 
for  ordinary  farm  crops;  garden  crops  want  more;  the  rice  crop  still 
more.  Then,  again,  other  matters  must  b6  taken  into  consideradoo, 
such  as  the  qusSity  of  the  soil  and  the  amount  of  evaporation  and  seep- 
age. If  it  is  very  sandy,  more  water  must  be  used,  as  it  will  lose  by 
percolation  more  than  an  impervious  clay  soil. 

The  amount  of  evaporation  is  a  large  item  in  a  long  ditch.  J^Ir.  J.  W. 
Smith,  of  Denver,  one  of  the  stockholders  in  the  Platte  Water  Canal 
Company,  informs  me  that  out  of  about  1,700  inches  of  water  at  one 
point  in  their  ditch,  not  above  1,000  are  sold  and  utilized  when  it 
reaches  a  point  eight  miles  below:  the  remainder,  about  700  inches, i& 
lost  by  evaporation  and  seepage.  This  is  a  wide  and  shallow  ditch.  In 
some  places  it  is  eight  feet,  in  others  six,  and  down  to  eighteen  inches 
of  fall  to  the  mile.  It  is  a  well  established  principle  tJiat  the  deepertiie 
amount  of  water  carried  by  a  ditch,  in  proportion  to  its  width,  the  less 
fM  is  necessary,  and  the  loss  is  much  smaller  from  evaporation  and 
seepage.  According  to  the  best  authorities,  a  velocity  of  seven  or  eight 
inches  per  second  is  necessary  to  prevent  the  deposit  of  slime  and  vege- 
table growth,  and  about  fifteen  inches  per  second  the  deposit  of  sand. 
Thus  the  mean  velocity  need  not  exceed,  over  a  slimy  bed,  8  inches  per 
second ;  over  a  common  clay  bed,  6  inches  per  second ;  over  a  river  sand- 
bed,  15  inches  per  second ;  over  a  gravelly  bed,  18  inches  i^er  second. 

A  superficial  observer  might  suppose  that  seepage  is  influenced  very 
much  by  atmospheric  or  even  the  water's  own  vertical  pressure;  bnt 
it  is  not  so,  except  in  a  very  minute  degree.  Let  us  remember  that  an 
oak  flume  or  channel,  water-tiffht,  holds  water  without  seepage;  flnnes 
and  channels  of  other  matenal  can  be  made  impervious  to  seepage. 
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There  are  many  kinds  of  material  used  iu  the  construction  of  ditches 
thAt  will  prevent  seepage,  and  different  materials  can  be  found,  on  a 
graduating  scale,  calculated  upon  acknowledged  scientific  formulas,  of 
every  kind  of  porosity,  including  white  sand,  tine  gravel,  coarse  gravel, 
shingle,  small  bowlders,  up  to  large  ones,  through  which  the  water  will 
percolate  as  through  a  sieve.  In  fact,  all  soils  are  really  sieves  of  dif- 
ferent degrees  of  fineness. 

Materials  properly  prepared  can  be  foundother  than  wood^stone,  iron, 
&c.,  which  will  prevent  the  seepage  of  water,  at  least  to  any  great 
cxteut  A  ditch  can  be  constructed  over  a  sand-hill,  where  50  inches 
will  be  lost  in  running  100  feet.  The  same  ditch  can  be  prepared  by 
artificial  bottoming  which  will  carry  the  50  inches  of  water  for  a  length 
'  of  ten  miles  with  scarce  any  perceptible  loss. 

A  deeper  ditch  can  be  run  at  a  less  fall,  thus  economizing  surface  ex- 
l)08ed  to  the  heat  of  the  sun's  rays,  and  thereby  decreasing  the  evapo- 
ration. In  constructing  ditches  of  a  small  fall,  the  deposit  of  slime, 
Band,  and  vegetation  diminishes  the  sectional  area,  and  impedes  the  cur- 
rent They  should  be  always  kept  well  cleaned.  The  course  of  a  ditch 
should  be  as  straight  as  possible,  if  velocity  is  desuable ;  the  more  fire- 
qaenttbe  curves  the  greater  the  loss  of  velocity;  the  actual  loss  by 
corvatore  has  been  calculated  and  tabulated.  The  ditch  should  not 
be  made  too  large,  too  wide,  or  too  deep ;  it  can  always  be  enlarged 
either  by  widening  or  deepening,  when  nepessity  requires.  When  prac- 
ticable it  is  better  to  construct  a  ditch  by  plowing  two  or  three  fur- 
rows, which  can  be  done  by  unaided  labor  with  a  span  of  horses,  than 
to  pay  out  ready  cash  for  assistance  when  it  really  cannot  be  aftbrded. 
A  very  nsefdl  size  of  ditch  in  a  hard,  compact  soil  is  six  feet  wide  at  the 
8nr&ce,  three  fieet  at  the  bottom,  and  three  feet  deep.  If  the  soil  is 
loose,  the  slope  to  the  banks  must  be  more  extended. 

If  a  lumber  channel  is  desired  as  a  flume,  a  square-sided  box  will  do, 
as  the  object  in  the  slope  of  a  ditch  is  to  prevent  its  washing  or  degra- 
dation. Such  a  ditch  will  irrigate,  at  50  inches  to  80  acres,  3,200  acres. 
This  will  cost  about  $400  per  mile  in  Golorado,  calculating  the  excava- 
tion at  15  cents  per  cubic  yard.  If  several  neighbors  join  together  to 
construct  such  a  ditch,  it  may  decrease  in  size  as  each  in  succession  draws 
from  it.  For  instance,  if  twelve  neighbors  join  together,  they  can  each 
drop  off  six  inches  iu  width,  or  its  equivalent  of  width  and  depth,  and 
bare  plenty  of  water  for  all  their  purposes.  The  price  of  the  whole 
ditch  can  be  equalized  between  them,  making  the  aggregate  expense 
vwy  light 

FALIi  OF  THE  MAIN  DITOH. 

A  fall  of  1  in  9,288  gives  a  mean  velocity  of  6  inches  per  second  in  an 
artificial  canal ;  1  in  27,000  gives  a  mean  velocity  of  7  inches  per  sec- 
ond in  a  drain  near  Gonde.  Ancient  aqueducts  show  a  fall  of  1  in  432 
to  1  in  643.  The  fall  of  the  new  river  or  canal  which  conveys  water  to 
London  is  on  a  scale  of  0.21  foot  per  mile,  or  1  in  21,120.  Its  motion  is  a 
balf  mile  per  hour.  This  is  too  slow,  since,*  during  the  summer,  the 
temperature  of  the  water  is  raised  in  consequence.  The  fell  of  the  grand 
Gauges  Canal  is  1  in  3,520;  that  of  the  culvert  of  the  Croton  water- 
^vo^ks  equals  1.125  feet  per  mile.  The  artificial  canals  in  the  Dutch  and 
Austrian  Netherlands  are  30  to  40  feet  per  minute  mean  velocity,  and 
from  3  to  9  inches  to  the  mile.  The  Illinois  Eiver,  in  a  distance  of  two 
liundred  and  twenty  miles,  has  a  fall  of  only  28  feet.  The  Platte  River 
below  Denver  has  a  fall  of  11  feet  per  mile ;  but  it  gradually  decreases 
i^s  it  approaches  the  Missouri  River.  Cherry  Creek,  from  its  source  to 
It ^  month,  at  Denver,  has  a  fall  of  35  feet  to  the  mile;  but  it  is  filled 

Digitized  by  VjOOQ IC 


260  AGBICULTUBAL  BEFOBT. 

with  sand  all  the  year  round,  except  at  the  time  of  the  spring  floods, 
after  a  heavy  fall  of  snow  in  the  mountains,  or  a  peculiarly  rainy  seasco. 

Colorado,  on  account  of  the  great  fall  to  her  streams,  is  singularly  for- 
tunate in  regard  to  irrigation.  In  all  mountainous  countries,  the 
plains  graduaUy  slope  toward  the  larger  water-courses  or.great  arteries 
of  the  different  hydrographic  systems  of  the  globe.  Like  the  plains  of 
Lombardy  and  Abyssinia,  the  Great  Plains  of  Colonwio,  gradually 
doping  gradually  decrease  in  fall.  The  Adda  and  the  Ticino,  in  Italy, 
in  some  of  their  characteristics,  are  much  like,  the  torrential  streams 
of  Colorado.  As  the  mountains  of  Egypt  are  to  the  plains  of  Abyssinia. 
so  is  the  Sierra  Madre  of  the  American  continent  to  the.Great  Plains  of 
Colorado  and  Kansas. 

Some  of  the  hydraulic  ditches  in  the  mountainous  districts  of  Colo-  < 
rado  employed  for  ground-sluicing,  &c.,  have  an  immense,  fall,  and  tax 
the  great  rubber  and  canvas  hose  to  the  very  utmost.  The  ditch  of  the 
Platte  Water  Canal  Company,  with  its  heavy  fall  in  some  places,  is  of 
course  choked  with  sand,  and  its  banks  are  continually  breaking.  If  a 
main  ditch  is  very  rapid,  and  the  fall  heavy,  the  slope  of  the  banks  must 
be  considerable,  or  the  washing  will  work  serious  trouble  and  break 
through,  cutting  crevasses  by  its  action,  and  disfiguring  the  farm.  It 
is  best,  therefore,  to  sow  grass  on  the  slopes  and  banks ;  it  holds  the 
whole  together,  and  is  a  great  help  to  the  beauty  and  permanence  of 
your  ditch.  A  main  ditch  s)iould  never  have  over  2^  feet  fall  per  mile. 
This  pinches  old  prejudices  of  a  few  farmers,  but  long  exx>erience  and 
all  scientific  authorities  prove  the  accuracy  of  the  statement. 

FLUME,  CHUTE,  OR  AQUEDUCT. 

In  ditching^  there  may  be  gullies,  eaiions,  streams  or  depressions  in 
the  surface  oi  the  farm,  over  which  you  waiit  to  carry  the  water,  where 
it  win  be  cheapest  to  construct  a  flume  or  aqueduct  either  of  lumber,  logs, 
earthwork,  rock,  or  pipes.  In  such  case,  the  cost  of  each  should  be  care- 
fully computed.  A  lumber  flume  will  not  last  above  five  or  six  years,  and 
if  the  water  does  not  run  all  the  year  round,  the  sun,  when  it  is  diy,^l 
so  warp  and  twist  the  planking  as  to  make  it  leaky,  and  act  like  a  col- 
ander, or  sieve,  thereby  losing  a  great  many  inches  of  water.  There  is 
a  tendency  among  Americans  to  construct  everything  with  an  eye  only 
to  the  present.  Europeans  generally  build  with  reference  to  perma- 
nency. The  old  buildings  "now  standing  in  England,  monuments  of 
durability,  constructed  eleven  hundred  years  ago,  bear  witness 
to  this  fact.  The  tendency  to  put  up  works  of  a  temiwraiy  char 
acter  should  be  checked  as  much  as  possible.  Foundations  should  be 
more  substantial,  and  every  flume,  aqueduct,  dam,  bridge,  or  work  of 
public  improvement  should  be  built  of  rock.  Lumber  flunaes  are  only 
like  shells  or  toys ;  earthwork  flumes  are  like  sugar  and  salt  arrange 
ments,  at  the  mercy  of  the  gophers,  winds,  and  storms ;  sheet  iron  i^ 
better,  but  not  so  good  as  rock,  which  will  scarcely  require  repair?. 
The  water-way  should  be  lined  with  cement  or  puddle,  to  prevent  the 
walls  from  being  saturated. 

PUDDLINa,  OK  AETIFICIAL  BOTTOMING. 

In  Europe  this  is  known  as  puddling,  atid  requires  an  intimate 
knowledge  of  the  composition  of  soils,  their  compactness,  their  dara- 
bility,  the  exact  amount  of  their  porosity,  and  their  solubility.  Thew 
are  two  kinds,  constructive  puddling  and  puddling  by  deposition. 

Constmctive  puddling. — It  is  useless  for  a  novice  to  attempt  tliij' 
description  of  work  on  ditches.    A  mere  puddle  of  water  or  clay  is  not 
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suffident.  It  requires  working  with  as  much  care  as  the  clay  for  a  well 
molded  brick.  Surface  allnvial  soil,  fonnd  on  the  banks  of  our  streams, 
will  not  do.  It  wants  a  light  loam,  very  different  from  clay,  with  a 
Blight  admixture  of  course  sand  or  fine  gravel,  well  worked  with  a  spade 
to  a  proper  consistency  with  water,  so  as  to  form  a  kind  of  concrete, 
though  it  does  not  partake  of  the  character  of  concrete.  In  California 
and  Utah,  horses,  oxen,  and  even  men  are  used  to  work  the  puddle  to  a 
proper  consistency  with  their  feet.  Putting  it  when  properly  com- 
pounded into  a  brick-machine  will  do  better  than  anything  to  prepare 
it  for  plastering  or  daubing  (to  use  a  common  expression)  the  bottom 
and  sides  of  a  ditch.  If  a  ditch  does  not  run  water  all  the  year, 
puddling  may  as  well  be  omitted;  for  the  cracking  from  exposure 
to  the  sun  will  be  so  great  as  to  make  it  almost  useless.  A  brick-maker, 
who  would  naturally  be  supposed  by  the  novice  to  be  the  best  person  to 
select  puddling  stuff,  is  the  worst,  as  he  would  select  the  same 
material  which  he  would  use  for  making  brick.  In  fact,  it  is  only 
by  experience  that  one  can  learn  to  choose  good  puddling  stuff.  It  is  true 
that  fanners  in  Colorado  are  using  the  common  alkali  bottom  clay  to 
puddle  their  ditches,  and  have  approximated  to  a  quasi  success ;  but  in 
every  instance  where  it  has  been  used  the  ditch  cannot  bo  relied  upon 
for  economical  work.  Probably,  however,  this  alkali  clay,  if  the  farmer 
is  short  of  water,  and  does  not  understand  the  better  process,  will  suffice 
in  a  rough  way,  for  ordinary  purposes,  but  certainly  not  for  a  permanent 
and  substantial  structure. 

This  artificial  bottoming,  or  puddling,  is  of  vital  imjwrtance  where 
the  scarcity  and  the  great  evaporation  makes  water  valuable.  33ie 
farmer  of  the  western  side  of  our  continent  should  experiment  and 
acquire  a  practical  knowledge  by  observation  in  regard  to  it,  as  the 
greater  the  density  of  population,  the  more  urgent  will  be  the  necessity 
for  its  use.  He  cannot  afford  to  look  hastily  over  this  part  of  the  econo- 
my of  irrigation. 

Puddling  by  deposition. — Every  current  of  water  carries  with  it  cer- 
tain sedimentary  deposits  of  debris^  which  are  the  accumulations  from 
localities  disintegrated  by  certain  influences,  oftentimes  by  the  stream 
itself.  These  deposits  are  of  a  great  variety  of  composition  and 
material,  from  small  rocks  down  to  the  gravel,  sand,  clay  of  various 
densities,  mineral  earths,  alluvial  soil,  and  vegetable  matter.  The  kind 
or  description  of  the  sedimentary  deposit  depends  on  the  velocity  of  the 
current  or  the  fall.  These  deposits  can  be  used  as  a  lining  or  cement 
for  ditches,  if  proper  care  is  used  in  the  depth  of  fall  and  the  choice  of 
ground  for  your  ditch  courses.  After  the  deposit  of  one  kind  of  earth, 
an  experienced  engineer  will,  by  a  change  of  fall,  bring  down  a  different 
kind  of  sediment,  which,  deposited  along,  will  make  a  cement,  capable 
of  resisting  the  action  of  water  from  either  seepage  or  leakage.  A 
popular  scientist  of  the  present  day  says :  "  By  this  gradual  cementing 
process,  already  alluded  to,  or  by  an  interruption  of  the  ^usous  action, 
the  alluvial  layers  may  become  so  hardened  as  to  form  a  new  bed-rock." 

The  immense  evaporation  of  water  from  ditches  is  a  serious  loss, 
which  should  be  obviated  as  far  as  possible  by  the  protection  of  the 
water  in  the  ditches  from  the  action  of  the  powerful  rays  of  a  vertical 
sun.  Covering  the  ditches  by  planking  or  arches,  of  course,  would  not 
bo  economical,  therefore  not  feasible.  This  loss  may  be  decreased  by 
reducing  the  evaporating  surface — ^making  the  ditch  as  narrow  as 
practicable.  Trees  are  a  very  important  material  to  use  for  this  purpose 
—the  Cottonwood,  box  elder,  locust,  and  the  willow.  The  last  is  proba- 
bly the  best  for  this  purpose,  as  it  grows  very  rapidly,  especially  the 
basket  or  osier  willow.  ^^^^^^  ^^  Google 
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HEASUBIKa  >yATEB. 

What  is  an  inch  of  water  t  Some  of  our  engineers  will  teil  you  an 
inch  of  water  should  be  measured  with  a  six-inch,  some  a  five-incb, 
some  a  four-inch  head,  and  so  on,  according  to  the  whim  of  the  party, 
or  the  object  sought  to  be  obtained.  Why  is  there  so  much  confusion ! 
It  is  simply  because  every  one  measures  an  inch  of  water  to  suit  his  own 
particular  views. 

The  pressure  doctrine  no  doubt  originated  in  countries  or  localities 
where  hydraulic  force  was  required,  and  not  where  used  for  simple  irri 
gating  purposes.  In  mountainous  sections,  where  hydraulic  mining  i^ 
carried  on,  of  course  they  stipulate  for  a  certain  pressure  at  the  head; 
so  also  with  water  for  power  in  our  mills ;  but,  if  an  inch  of  water  with- 
out stipulation  as  to  head  is  contracted  for,  the  contractor  would  not  be 
compelled  to  furnish  more  water  than  the  efOlux  of  a  stream  through  a 
square  inch  orifice,  with  a  head  only  of  a  line  above  the  surface  of  the 
opening.  The  most  proper  way  to  measure  water,  to  buy  or  to  sell  it 
is  by  the  gallon  per  second,  per  minute,  per  hour,  or  per  day.  This  can 
be  calculated  to  a  nicety,  as  every  kind  of  velocity  has  been  reduced  by 
the  ablest  mathematicians  to  minute  formulas.  Take  a  bottle  partially 
filled  with  water,  let  it  fioat  down  the  stream  to  be  measured,  between 
two  points  designated  by  poles  or  ropes  thrown  across,  say  for  100  feet, 
then  take  a  good  stop-watch,  and  note  the  length  of  time  the  bottle  is 
floating  between  the  given  points ;  get  the  mean  width  and  depth  of  the 
stream  forming  the  sectional  area ;  then  multiply  the  velocity  per  second 
by  the  sectional  area,  and  you  obtain  the  volume  in  inches  or  feet  as 
you  think  best ;  then  divide  by  the  cubic  inch  contents  of  a  gallon,  and 
the  result  is  ascertained  for  any  time  you  wish,  per  second,  per  minute. 
&c.,  &c.  An  "  inch  of  water"  is  not  the  same  as  a  cubic  inch  of  water. 
Many  irrigators  who  are  not  versed  in  mathematics  or  engineering,  are 
apt  to  call  it  '^  a  cubic  inch  of  water;''  this  is  a  mistake^  a  square  inch 
of  water  would  be  correct  as  irrigation  is  measured  in  the  far  West. 
The  old  German  mode  of  measuring  an  inch  of  water  was  by  a  lonnd 
orifice  one  inch  in  diameter.  The  Platte  River  Canal  Company  obviates 
the  trouble  of  disagreement  on  the  measurement  of  water  by  stipulating 
how  it  shall  be  measured  at  the  hatchway,  where  the  water  is  taken 
out.  ^'hey  do  not  agree  to  give  an  "  inch  of  water,"  or  inch  of  water 
under  certain  pressure;  but  merely  a  volume  of  water  running  from 
their  ditch  filling  a  hole  •f  certain  dimensions. 

RESEEVOIUS. 

In  connection  with  the  head  main  ditch,  it  is  oftentimes  desinible,  if 
you  have  favorable  depressions  in  the  land,  to  form  reservoirs  into 
which  you  can  have  a  continuous  stream  of  water  running  during  the 
time  not  devoted  to  irrigation,  and  for  the  purpose  of  getting  rid  of 
your  waste  or  surplus  water.  These  reservoirs,  lakes,  or  i>ond8,  are  use- 
ful for  a  multitude  of  things ;  for  instance,  as  a  reserve  in  case  yonr 
stream  of  water  may  fall  short  at  your  head  main,  or  by  reason  of  acci- 
dent or  other  emergency.  A  reservoir  may  be  made  at  the  head  of  a 
ravine,  by  throwing  a  temporary  dike  or  embankment  across  from  side 
to  side,  with  a  sluice  level  with  the  bottom,  for  draining  or  irrigating 
lands  below  it.  Fish  can  be  kept  within  it,  aquatic  fowls  can  be  bred 
there,  and  a  fine  stock  watering-place  can  be  assured  all  tlie  year  round, 
besides  furnishing  all  the  ice  for  the  neighborhood  during  the  saminer 
months.  The  main  ditch  may  be  tapped  to  fill  it  at  any  point  in  its^ 
by  a  hatch  or  sluice-way,  to  open  or  close  at  pleasure. 
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Dr.  Bell,  iu  his  "  New  Tracks  in  North  America,"  says : 

Abont  six  railea  eonth  of  Fort  Union  is  sitnated  what,  even  in  a  civilized  country, 
Slight  be  calloU  a  model  farm.  Mr.  KronJg,  the  owner  of  tbist  farm,  came  to  the  con- 
cIubioQ,  from  his  own  observation,  that  tbe  rainfsdl  alonj;  the  base  of  the  monntains 
TTas  quite  sufficient  to  supply  artificial  reservoirs  from  which  tracts  of  land  could  be 
successfully  irrigated.  Notwithstanding  the  chance  of  such  an  experiment  turning 
out  a  costly  failure,  he  set  to  work,  and  Las  formed  on  the  open  plain  two  or  three 
lakes  or  retiervoirs,  from  which  he  now  irrigates  2,500  acres  of  land.  I  bathed  in  one 
of  these  lakes  in  passing,  went  over  a  fine  house  he  was  building  near  it,  and  saw  with 
pleasure  the  groves  and  avenues  of  young  trees  which  he  had  planted,  all  thriving 
beautifully.  The  yield  last  year  was  an  average  of  35  bushels  oi  maize,  40  of  wheat, 
sod  50  of  oate  to  the  iicre.  He  is  now  a  rich  man,  and  hopes  soon  to  have  another  lake 
aad  several  band  red  acres  more  land  in  good  working  order.  He  also^  states  that  he 
feds  convinced  that  the  rainfall  has  increased  since  he  coniraenced.to  irrigate  and  form 
the  lakes.  . 

DIFFERENT  MODES  OF  IRRIOATION. 

There  are  several  dififerent  modes  of  irrigation,  and  each  of  them  has 
ita  peculiar  crops  and  lands  to  which  it  is  best  adapted:  1-  Bed  work; 
2.  Catch  water;  3.  Warping;  4.  Flooding;  5.  Subterraneous. 

Bedicork  irrigation. — ^This  is  done  by  a  series  of  hatches  or  sluices  in 
the  main  ditch,  on  either  side,  opening  into  lateral  branches,  generally 
At  right  angles,  and  much  smaller  in  size  than  the  main,  and  generally, 
thoagb  not  necessarily,  at  regular  distances  from  each  other;  the  land 
between  each  forming  planes  of  sometimes  30,  40,  or  50  feet  each,  with 
a  water-branch  running  down  their  slopes,  upon  the  old  ridge  and  fur- 
row principle,  though  the  draining-branch  ef  the  feeder-ditch  is  slightly 
more  marked  than  the  old  shallow  furrow.  These  planes  or  ridges  must 
Tary  in  width  and  extent,  according  to  the  necessities  of  the  case.  If  it 
is  a  soil  hard  to  irrigate  and  hard  to  absorb,  they  must  be  smaller  in 
measure  across  them.  If  the  soil  absorbs  moisture  readily,  a  longer 
distance  across  them  will  be  sufficient.  The  crown  of  the  ridge  should 
not  be  over  15  inches  higher  than  the  furrow.  These  lateral  branches 
must  all  be  carefully  regulated  as  to  the  quantity  of  water  necessary  to 
effect  the  object,  and,  if  possible,  not  have  any  waste  or  surplusage  when 
the  object  is  accomplished  and  the  lowest  point  properly  watered.  A 
careful  farmer,  who  has  executive  abUity  and  understands  the  principle, 
can  so  regulate  the  water  as  to  have  scarce  any  surplusage,  which  is  a 
very  great  consideration  in  dry  localities.  Care  must  also  be  taken 
that  the  surplusage,  if  any,  should  be  carried  oflP  immediately,  by  J;)roper 
drains,  as  standing  water  on  crops  is  quite  as  disastrous  as  no  water  at 
alL  Bed  work  irrigation,  however,  will  not  pay  in  Colorado,  because  the 
land  requires  beveling  and  so  much  expense  to  be  laid  out  upon  it  to 
prepare  it  for  the  water.  The  best  irrigators  there  have  entirely  given 
it  up,  and  prefer  a  medium  plan  of  embodying  the  catchwater  and 
flooding  modes. 

Catchwater  irri{iatio7i. — This  is  carried  on  upon  quite  a  different  prin- 
ciple. Lateral  branches  are  used  from  the  main  ditch,  as  in  the  bed  work 
plan,  but  not  in  such  numbers.  Only  one  hatch  and  lateral  is  ordina- 
rily used  for  one  class  of  altitude  slope  or  declivity.  The  water  is  taken 
from  the  main  and  passes  down  the  slope  a  short  distance,  then  takes  a 
tarn  horizontally  along  the  side  or  face  of  the  slope,  and  sometimes  par- 
allel with  the  main  ditch,  continuing  to  the  farthest  point  of  the  slope; 
it  is  then  let  down  to  a  lower  point,  and  returns  on  a  lower  parallel,  say 
20  or  30  feet,  to  just  below  the  starting-point ;  thence  it  again  doubles 
at  a  lower  point,  and  repeats  the  process  until  the  whole  of  the  water 
is  exhausted  or  the  land  irrigated.  This  process  is  carried  on  at  different 
places  in  the  field,  according  to  the  topography,  contour,  or  profile.  If 
there  is  one  locality  or  one  description  ot  crop,  which  needs  more  water 
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than  this  plan  gives,  the  water  in  the  chaniiel  can  be  stopped  or  dammed 
np  by  sods  or  little  board  sluice-gates,  and  the  water  made  to  ran  over 
the  edges  and  flood  the  neighboring  area,  the  next  parallel  below  catch- 
ing the  surplus.  It  is  not  sound  policy  or  economy  to  dam  up  the  main 
ditch  in  this  manner,  which  should  be  used  as  a  head-main  and  source  of 
supply  alone. 

Another  plan  can  be  adopted,  and  is  usual  in  Colorado,  to  construct 
laterals  down  the  slope  from  the  main  ditch,  with  diagonal  furrovs, 
about  every  four  or  six  feet,  more  or  less,  as  circumstances  may  re- 
quire, to  carry  the  water  on  either  side  of  the  laterals.  In  this  case,  a 
mere  plow  furrow  is  suflBlcient,  and  is  temporary,  being  plowed  every 
year,  and  locations  changed  as  the  experience  of  the  farmer  may  deter- 
mine. Another  plan  is  to  throw  laterals  from  the  main  ditch  down  the 
face  of  the  slope,  and  draw  a  harrow  in  various  directions  from  the 
laterals,  cpntinuing  the  te^th-marks  with  the  grade  of  the  slope.  Gniis 
is  a  very  good  arrangement,  and  perhaps  is  better  than  flooding  for 
ordinary  crops,  as  the  little  rivulets  caused  by  the  harrow-teeth  can  be 
better  controlled  than  by  flooding,  though  for  permanent,  sound,  coni- 
pact,  close  old  grass  sod,  the  flooding  is  preferable. 

Flooding. — ^This  system  is  very  commonly  used  in,  connection  with  the 
catchwater  plan,  and  is  really  the  very  cheapest  and  easiest  tmderstood 
of  either.  It  is  done  by  closing  the  laterals  with  temporary  dams  or 
boards,  and  flooding  the  water  over  the  edge.  This  is  as  cheap  as  any 
of  the  systems,  and  finds  much  favor,  though  great  caution  is  neces- 
sary, as,  if  the  slope  of  the  ground  is  too  heavy,  washing  of  the  soil 
and  the  seed  with  it  may  result  This  mode  by  some  is  called  ter- 
race-work, and  Governor  Hunt  at  Denver  has  practiced  it  to  some  ex- 
tent on  clover,  with  admirable  success.  Another  kind  of  flooding  is 
by  letting  a  body  of  water  from  one  side  of  a  river  run  all  over  a  low 
piece  of  land,  and  letting  it  oS'  into  the  parent  stream  at  a  lower  point. 

Warping. — This  is  applied  to  lands  submerged  with,  water,  and  is 
scarcely  ever  used,  except  on  the  seaside,  where  the  tides  can  be  em- 
ployed. It  is  done  by  embankment  of  the  land,  and  letting  in  the  water; 
allowing  it  to  stand  until  the  sediment  or  warp  is  deposited. 

Subterraneous  irrigation. — This  is  done  entirely  by  letting  the  water 
into  deep  drains,  or  ditches,  to  reach  down  into  the  sub-soil,  and  is  admi- 
rably adapted  to  a  very  diy  climate,  and  for  crops  which  extend  very 
deep,  as  it  does  not  appear  on  the  surface,  except  by  absorption  or  up- 
ward percolation.  This  kind  can  be  used  any  time  in  the  day,  whea 
the  sun  is  ever  so  hot,  and  it  does  not  scald  the  plants  like  the  other 
systems.  The  ditches  are  usually  made  the  same  as  underdrainage, 
by  brush  or  large  stones  to  fill  the  ditch,  allowing  the  water  to  soak  or 
seep  through  the  soil.  The  only  diiference  between  subterranean  irrigation 
and  underdraining  is  in  the  location  of  the  ditches ;  in  the  first  yon 
place  them  on  the  highest,  and  in  the  latter  on  the  lowest  point  of  the 
land. 

IREIGATION  AS  A  VEHICLE  FOB  FERTILIZERS. 

Water  can  be  used  as  a  vehicle  for  various  fertilizing  mixtures  or 
substances;  a  stream  of  water  through  the  stable,  hennery,  piggery^ 
back-house,  or  cow-pen,  may  be  used  in  conveying  food  to  farm-plants. 
Spring  or  well-water  should  never  be  directly  turned  upon  seeds  or 
plants,  unless  moderately  warm,  or  of  the  temperature  assimilating  to 
river-water  or  rain.  Cold  well  or  spring  water  should  be  exposed  in  a 
reservoir  to  the  action  of  the  sim,  so  that  it  may  acquire  a  temperatore 
equal  to  the  atmosphere  and  the  earth. 
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A  good  liquid  fertilizer  for  plants  may  be  made  by  mixing  twelve 
{gallons  of  water  with  four  pounds  of  Peruvian  guano,  and  allowing  it 
to  stand  for  twenty-four  hours.  This  may  be  applied  to  flowers  in  pots. 
Thogaano  administered  in  a  dry  state  might  kill  the  plants.  The  same 
guano  will  servo  three  times,  each  time  being  covered  with  twelve 
gallons  of  water. 

The  Germans  have  a  popular  proverb,  that  ^'he  who  has  water  has 
grass."  The  irrigators  in  the  vicinity  of  Northern  Spain  need  no 
manure  where  they  use  water  by  irrigation.  In  that  section  the  water 
is  loaded  with  the  abraded  deposit  of  tho  granite  rocks,  held  in  solu- 
tion nntil,^  by  warping  and  flooding,  it  is  deposited  on  their  farms. 
Near  Antwerp,  the  meadows. are  never  manured,  but  highly  improved 
by  the  application  of  water  alone.  In  the  manipulation  of  his  soils  the 
farmer  can  take  advantage  of  knowledge  gained  by  study  of  their  pecu- 
liarities and  experience  in  their  treatment.  If  he  has  a  too  stifl'  and 
Leavy  clayey  soil,  he  may  apply  a  thin  layer  of  calcareous  or  silicious  sedi- 
ment, orwarp:  If  it  is  toolight,  sandy,  and  lacks  compactness,  a  solution 
which  will  give  a  deposit  of  clay  will  prove  advantageous.  Water  in  such 
cases  must  be  used  as  an  infiltrator  and  not  for  superficial  deposition 
'alonej  where  water  is  used  as  a  fertilizer  as  well  as  a  refreshing  medium, 
reservoirs  must  be  dispensed  with,  unless  the  intention  is  to  replenish  the 
bottom  of  the  reservoir  for  the  ultimate  object  of  reclaiming  it  for  farm 
or  garden  purposes.  Water  is  prized  for  irrigation  purposes  just  in  the 
ratio  of  its  amount  of  extraneous  matter  contained  in  solution.  Eiver 
and  swamp  waters  are  always  preferable  to  spring  waters  for  other 
reasons  besides  fertilizing.  Spring  waters  are  always  colder  than 
river  water,  and,  therefore,  not  so  well  adapted  to  cereals  and  small 
plants  particularly.  To  test  the  necessity  of  a  proper  temperature  for 
irrigating  water,  let  the  gardener  and  farmer  try  the  experiment  of 
\vateriug  plants  of  the  same  kind,,  part  of  them  by  warm  and  part  by 
cold  water,  and  they  will  easily  see  what  a  difference  there  will  be  in 
^vor  of  the  warm  water. 

On  the  Ganges  or  Nile,  it  is  usual  to  make  dikes  or  embankments  to 
keep  the  waters  confined  within  certain  limits,  in  order  that  they  may 
have  sufScient  time  to  deposit  their  alluvial  sediment.  This  is  known 
|is  **  warping"  all  over  the  world.  In  Egypt  these  deposits  are  alluvial 
in  their  character;  in  England  and  Germany  they  are  chiefly  salt  and 
marine  deposits. 

The  amount  of  matter  which  comes  down  from  the  Eocky  Mountains 
is  immense,  and  cannot  be  estimated;  and  the  same  process  has  been 
going  on  from  time  immemorial.  How,  then,  can  the  great  plains  ever 
be  exhausted,  if  the  farmer  will  use  the  waters  that  come  heavily  laden 
^ith  the  nutrition  which  furnishes  the  every-day  food  for  plants? 

Irrigation  cannot  be  complete  without  proper  judicious  underdrain- 
ing.  It  requires  good  subsoiling,  if  the  depth  of  soil  will  admit  it, 
and  thorough  underdraining.  Simple  water-furrows  are  not  suiSacient 
in  every  instance.  The  water  must  be  carried  off  as  effectually  and 
^[th  as  much  care  as  was  devoted  to  bringing  it  on  to  the  land. 
^  ater,  standing  in  pools  on  the  laud,  should  be  immediately  got  rid  of. 
In  the  winter  such  pools  are  apt  to  accumulate;  then  tho  plow  and 
^be  spade  should  be  brought  into  requisition,  even,  if  it  is  in  mid- 
winter, upon  winter  crops. 

Meadow  grass  has,  as  yet,  received  but  little  attention  in  Colorado, 
simply  because  the  farmers  there  have  tried  the  European  plan  of  very 
heavy  watering.  It  must  be  borne  in  mind  that  a  tenth  part  of  the 
^ater  used  in  England  is  not  required  in  Colorado,  for  the  reason  that 
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the  compact  turf,  the  growth  of  many  years  in  England,  thU  bear  a  oon- 
tinned  flooding.  If  the  same  amount  was  used  on  the  thin  grass  of  ooi 
plains  it  would  Inll  it  out,  the  soil  being  more  porous  and  the  plants  Dot 
growing  so  closely  together.  The  English  turf-sod  is  almost  imi)ervioaj. 
and  it  requires  a  long  time  ere  the  roots  of  the  grass  receive  the  noar- 
ishment  necessary.  In  time,  when  the  farmers  of  Colorado  have  made 
a  rule  to  plant  timothy  aud  the  grasses  peculiarly  adapted  to  irrigatioo, 
they  may  then  with  impunity  use  the  quantity  of  water  recommended 
by  English  and  Italian  irrigators. 

HOW  MUCH  AND  W^HEN  TO  IRRIGATE. 

The  best  time  to  irrigate  is  early  in  the  morning,  before  the  suuac 
quires  very  great  power,  or  in  the  evening,  when  it  is  about  to  go  beloT 
the  horizon.  A  good  time  to  water  land  is  when  a  cloud  comes  np  and 
you  expect  a  shower.  In  nine  cases  out  of  ten  the  shower  does  not  give 
all  the  water  needed,  so  the  work  will  not  be  uselessly  expended.  In 
the  spring  the  work  of  irrigation  commences  in  earnest.  It  is  not  neces- 
sary to  use  water  in  May  as  a  fertilizer,  but  simply  to  moisten  the  earth  as 
a  germinator.  Probably  it  may  not  need  any  water  if  a  large  qnantitr 
has  fallen  during  the  winter.  The  water  which  comes  down  from  the 
mountains  then  is  the  melted  snow  and  surface  water;  but  in  Jnnea&d 
July  the  sedimentary  deposits  are  running,  and  the  streams  are  ladeD 
with  fertilizers,  which  decrease  as  the  winter  approaches  and  the  stream'^ 
are  lower.  When  the  waters  are  laden  in  this  way  and  the  crops  trant 
the  fertilizer,  the  farmer  should  irrigate  by  flooding;  and  in  the  faJl^  when 
thestreams  are  limpid, it  should  bedone  by  catch-work.  The  soilshonW 
not  be  kept  continually  moist;  dryness  on  the  surface  does  not  always 
indicate  dryness  below.  It  will  not  hurt  crops  to  let  them  get  occasion 
ally  partially  dry.  Some  crops  require  more  water  than  others,  and 
some  will  bear  very  little  at  a  timet  twenty-four  hours'  watering  ^ 
not  hurt  wheat  and  other  small  grains,  nor  beans,  peas,  turnips,  and 
rutabagas;  beets  and  cabbages  will  not  bear  more  than  twelve hoorsof 
continuous  moisture,  as  their  root-fibers  are  so  delicate  that  they  soon 
get  choked  up  and  rotten.  In  such  cases  they  will  sometimes  shoot 
out  more  fibers,  but  often  they  will  die,  and  a  retardation  of  growth  is 
certain.  It  should  be  continued  in  August,  as  in  that  month  the  rain- 
fall is  usually  less ;  in  September  also,  and,  in  fact,  until  early  winter, 
or  the  ordinary  rains  and  snow  appear.  If  an  ordinary  or  snfficient 
quantity  does  not  fall,  it  should  be  continued  all  the  winter  at  intervals 
as  it  prevents  the  fvost  from  extending  too  deep  into  the  soil. 

THE  ECONOMY  OP  IBBIGATION. 

The  history  of  irrigation  warrants  the  statement,  beyond  all  contn^ 
diction,  that  without  it,  in  certain  dry  climates,  no  successfal  crops  oi 
any  kind  can  be  raised ;  and,  also,  that  in  ordinarily  humid  climates, 
all  over  the  American  continent,  there  occur  periods  when  droughts 
are  experienced  and  the  crops  are  almost  a  complete  failure,  while 
with  irrigation  properly  and  industriously  conducted,  double  the  yield 
attained  without  it  can  be  assured.  It  is,  therefore,  logically  true 
that  irrigation,  properly  conducted,  either  in  a  dry  or  humid  climate, 
may  be  decidedly  profitable.  The  testimony  of  California,  Colorado, 
New  Mexico,  Missouri,  Pennsylvania,  Massachusetts,  and  almost  any 
State  aud  Territory  of  the  American  Union,  places  tne  matter  ^y^ 
dispute.  The  Pacific  Rural  Press,  of  California,  in  speaking  of  the  Wow- 
land  Ditch  Company,  which  is  but  the  mirror  of  hundreds  of  similar  in- 
stitutions, says :  *^All  the  grain  irrigated  by  this  company  will  produce 
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a  fair  average  crop.  The  same  grain,  without  irrigation,  would  have 
been  an  almost  total  failure.  The  cost  to  the  farms  for  water  is  about 
$1  per  acre,  and  the  grain  will  probably  be  worth  825  to  $30." 

In  Colusa  County,  California,  the  alfalfa  or  Chili  clover,  probably 
Income,  produces  ordinarily,  without  irrigation,  three  tons  per  acre  at 
f»ach  cutting,  twice  a  ye^r ;  but,  with  irrigation,  it  reaches  to  three  tons 
three  times  a  year.  Mr.  Saflford,  of  Hope,  Maine,  says  he  has  40  acres 
of  meadow  which  he  irrigates  from  a  small  stream.  He  does  not  allow 
water  to  goon  it  in  the  winter,  as  it  kills  the  roots  of  the  grass.  Of  two 
fields,  side  by  Hside,  one  without  irrigation  yielded  400  pounds  to  the 
acre;  the  other,  irrigated,  from  two  to  three  tons.    He  uses  no  manure. 

In  some  localities,  but  not  usuaUy  in  Colorado,  the  charge  for  water 
is  $1.50  per  inch,  which  astonishes  parties  who  come  from  the  Eafit,  and 
wonder  how  a  farmer  can  possibly  afford  to  pay  such  a  price  for  the  irri- 
gating season.  It  is  easily  explained.  The  employment  of  irrigation 
doubles  the  product.  Where,  in  the  United  States^  except  in  Colorado 
or  Oalifomia,  fas  is  popularly  claimed,)  is  the  average  yield  so  high  as 
26  or  28  bushels  of  wheat  to  the  acre  t  If  they  did  not  irrigate,  the  crops 
would  yield  probably  only  12  or  20  bushels,  as  in  Iowa,  Illinois,  and 
other  portions  of  the  favored  West.  If  they  have  to  put  more  labor 
upon  their  farm,  it  yields  immensely  more  in  proportion.  A  farmer  in 
Colorado,  who  for  seven  years  has  steadily  stuck  to  business  and  worked 
only  half  as  hard  as  the  slaving  husbandman  of  the  older  States,  will 
be  found  to  be  wealthy,  and  not  actually  compelled  to  work  another  day. 
In  the  East  it  takes  thirty  years  to  acquire  a  competency,  which  the  " 
Colorado  farmer  secures  in  seven  or  ten  years.  There  is  no  necessity 
for  a  farmer  to  remain  poor  in  Colorado,  even  if  he  starts  without  a 
periny. 

In  Boulder  County,  Colorado,  the  cost  of  irrigation  is  not  more  than  5 
or  10  cents  per  acre,  outside  oi  a  share  in  the  works,  costing,  probably, 
&om  $50  to  $100  each.  The  cost  of  repairs  in  the  main  ditch  is  paid  by 
a  tax  on  the  shareholders,  which  usually  amounts  to  $5  per  annum ;  this, 
added  to  the  interest  for  money,  is  the  actual  cost  of  the  water.  The 
lateral  branches  are  owned  by  each  individual,  and  built  at  his  own  ex- 
pense, which  amounts  to  but  very  little,  and  that  only  in  labor  when  the 
men  and  teams  have  nothing  else  to  do.  The  representation  that  irriga- 
tion is  expensive  is  a  mistake  calculated  or  intended  to  depreciate  the 
eoantry  and  institute  unfavorable  comparisons  with  eastern  agriculture. 
In  any  country  which  is  subject  to  occasional  drought,  a  crop  cannot  be 
assured  without  irrigation :  with  it  the  yield  may  be  doubled.  The  ex- 
pense of  irrigatiou  is  probably  ISss  by  50  per  cent,  than  average  loss  by 
droQght  in  any  State  in  the  Union.  The  rain-fall  is  not  enough  in  any 
<^tion  of  our  country  at  all  seasons  of  the  year  to  meet  the  want  of 
the  crops.  With  irrigation,  the  quality  of  Colorado  wheat  is  far  supe- 
rior to  the  wheat  of  any  Eastern  State.  With  Irrigation,  the  quality  of 
every  specimen  of  wheat  sent  to  Colorado  has  been  wonderfully  im- 
proved— ^a  fact  substantiated  by  the  rei)orts  of  this  Department. 

Mr.  6.  H.  Church  has  a  ditch  whose  terminus  is  eleven  miles  from 
Denver,  on  the  Boulder  road.  It  was  taken  out  from  Coal  Creek,  at  the 
foot  of  the  mountains,  and  runs  10  milefi  east  to  his  farm.  The  average 
£all  is  13  feet  to  the  mile— too  much.  The  size  is  5  feet  wide  and  1  foot 
deep ;  cost.about  $1,000,  reckoning  team  and  man  at  $4  per  day.  This 
ditch  is  a  proof  of  the  efficacy  of  the  reservoir  system.  It  does  not  run 
enough  water  from  the  head  for  the  entire  season,  but  is  kept  running  all 
the  time  while  water  can  be  obtained  from  the  head,  and  stored  in  a  lake 
or  reservoir,,  to  be  used  as  a  reserve  in  dry  seasons.    He  has  ope  lake , 
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from  which  ho  draws  his  irrigation  water,  b\\t  he  has  another  which  lie 
keeps  for  fish-breeding,  and  has  stocked  it  with  sun-fish  and  cat-fish  fit)m 
the  Pancross  Lake  at  Valmont,  and  they  are  multiplying  enormonsly. 
Mr.  C.  is  going  to  the  States  in  the  spring  to  .bring  out  some  black  bass 
to  stock  another  lake.  Ho  thinks  that  all  through  the  season,  sucli  a 
dry  season  as  1871  for  garden  and  farm  produce,  it  cost  him  for  spread- 
ing and  manipulating  the  water  on  40  acres  about  $1  per  acre ;  in  ordi- 
nary seasons  it  will  not  cost  half  that  amount.  The  lake  is  one  and  a 
half  miles  firom  his  house.  The  irrigation  lake  is  about  1,000  to  1,200 
feet  square.  This  water  supplied  last  year  40  acres  of  land,  leaving 
plenty  for  fish  and  for  watering  stock. 

Mr.  Magnus  says  of  the  Upper  Platte  and  Bear  Creek  Ditching  Com- 
pany, in  which  he  is  a  shareholder,  that  il  costs  him  about  $30  to  $35  per 
annum  for  repairs,  and  his  share  of  wat^r  is  about  144  square  inches,  which 
irrigates  140  acres  of  land,  comprising  about  equal  quantities  of  bottom 
land,  second  bottom,  and  upland.  It  costs  the  person  near  the  head  of 
the  ditch  only  about  $5  or  $6  jyer  annum,  and  the  last  person  on  the 
line  of  the  ditch  it  costs  about  $50  per  annum.  This  ditch  is  five  or  six 
miles  long  in  Arapahoe  County,  though  it  commences  in  Jefferson 
County,  16  feet  wide  at  the  head  and  20  inches  deep,  tapering  grad- 
ually as  it  passes  down  the  line.  Mr.  Everett,  on  the  divide  tetween 
Clear  Creek  and  Platte,  says  that  it  costs  a  great  deal  less  in  proportion 
for  water  to  irrigate  160  acres  than  it  does  for  40  acres.  To  illustrate 
this  in  his  own  case,  he  says  he  irrigated  180  acres  of  land  with  90 
inches  of  water,  and  it  is  generally  conceded  by  the  whole  communitr, 
in  his  neighborhood,  that  30  or  40  inches  is  required  to  irrigate  about 
40  or  50  acres.  Ho  says  he  has  always  averaged  over  25  bushels  of 
wheat  to  the  acre  before  this  year.  Last  year  (1870)  he  had  50  acres, 
and  averaged  over  25  bushel^  per  acre.  This  year  his  average  on  120 
acres  was  16  bushels  to  the  acre ;  but  some  of  his  crop,  not  l^g  irri- 
gated, was  so  poor  it  was  never  harvested,  and  about  12  or  15  acres  not 
cut  at  all.  He  says,  if  the  fadmer  is  well  situated  for  irrigating,  and  can 
employ  his  water  to  advantage,  25  bushels  per  acre  of  wheat  is  a  verj* 
low  average. 

It  may  be  said,  after  reading  the  statements  as  to  the  cost  of  irriga- 
tion, that  there  is  a  discrepancy  per  acre.  This  can  be  accounted 
for  thus :  Where  the  amount  extends  to  $1  per  acre,  or.in  that  neigh- 
borhood, the  farmer  hires  the  water  of  a  ditch  company,  who  realize  a 
large  profit  on  the  investment.  The  mere  manipulation  of  the  water, 
when  the  main  ditch  is  built,  will  ijrobably  not  cost  above  50  cents  per 
acre  for  160  acres,  but  rather  more  in  proportion  for  40  acres.  Platte 
Water  Canal  Company  charge  about  $3  per  inch ;  Table  Mountain,  SliH); 
Farmers'  Ditch,  Jefferson  County,  81.50;  Ralston  Creek  Ditch  Com- 
pany, 83. 

Mr.  Meeker,  of  Greeley,  gives,  in  the  Greeley  Tribune,  im  estimate  of 
the  cost  of  canal  ^o.  1,  as  follows :  LcDgth  of  sur^'eyed  line,  thirty  and 
a  half  miles ;  completed  length,  twenty-six  miles ;  cost  of  excevatinir 
107,949  cubic  yards,  at  21  cents  per  yard,  $22,669:29,-  head  in  Larimer 
County,  section  11,  township  6  north,  range  GS  west ;  terminus  in  Welti 
County^  section  15,  township  6  north,  range  65  west ;  distance  from  head 
to  terminus,  (air-line,)  seventeen  miles  j  lost  by  sinuosity,  53  per  cent; 
total  fall  in  twenty-six  miles,  75  feet  9  inches ;  fall  per  mile,  about  3  feet; 
cost  per  mile,  $872.  Irrigation  is  found  on  a  grander  scale  of  exi)ense 
in  the  older  countries  of  £uro];)e;  one  may  scarcely  lind  a  system  tbei^ 
more  economical,  or  more  subservient  to  the  wants  of  the  masses,  tlian 
is  found  in  the  little  community  of  Greeley.     The  lack  of  an  eqoal 
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boiDidily  in  the  atmosphere  with  other  sections,  is  the  caose  also  of  a 
lack  of  a  great  mass  of  those  pestiferous  insects  well  known  in  the  United 
States,  and  the  disadvantage  in  one  case  becomes  an  advantage  in  ano- 
ther. The  lack  of  moisture  on  the  plains  cures  the  grass  into  hay,  while 
the  excess  of  moisture  on  the  eastern*  seaboard,  and  even  in  the  garden 
of  the  Mississippi  Yalley,  saturates  and  rots  the  grass,  which  is  lost  to 
utility  for  everything  but  manure,  when  left  on  the  ground  during  the 
wiDtcr. 

DITCHES  IN  COLORADO. 

According  to  the  most  authentic  information,  without  an  exact  and 
complete  examination,  it  is  estimated  that  there  are  about  four  hundred 
miles  of  main  irrigating  ditches  in  Colorado.  General  Lessig,  surveyor 
general  of  Colorado,  estimates  10,000,000  acres  of  land  as  susceptible  of 
cultivation  in  the  Territory,  and  says,  "  The  amount  is  only  limited  by 
the  faciUties  of  irrigation."  There  are  many  hydraulic  mining  ditches 
which  do  not  properly  come  in  the  province  of  irrigation,  and  are  there- 
fore omitted  in  this  calculation. 

Th€ Platte  Water-Canal — ^This  canal  or  ditch  was  commenced  in  1859, 
and  is  twenty-fdur  miles  long.  Its  cost  was  said  to  be,  at  the  time  it 
was  bnilt,  $100,000 ;  but  this  is  exaggerated,  as  it  can  be  duplicated  in 
1871  at  $25,000.  It  is  estimated  that  50,000  acres  are  covered  by  this 
ditch,  though  probably  not  more  than  16,000  are  under  cultivation.  It 
coimnences  near  the  mouth  of  the  Platte  Canon,  on  the  line  of  Douglas 
and  Jefferson  Counties,  and  extends  northerly  partly  across  Arapahoe 
County,  to  a  point  about  two  miles  east  of  the  city  of  Denver.  Its  orig- 
inal width  at  the  head  was  about  10  feet,  and  depth  2  feet^  gradually 
decreasing  in  size  as  it  nears  the  city.  The  fall  is  various;  in  some 
places  6  feet,  and  in  others  as  low  as  18  inches.  This  ditch  was  con- 
structed in  a  very  unscientific  manner,  from  lack  of  facilities,  and,  in  con- 
sequence, a  large  amount  of  water  is  lost.  The  company  are  enlarging 
the  volume  of  the  ditch  to  meet  the  requirements  of  the  city  of  Denver 
lor  irrigation  purposes,  and  the  width  at  the  head  is  now  30  feet,  with  a 
depth  of  3  feet. 

[The  compiler  deems  the  great  capacity  of  the  new  works  unnecessary, 
as  well  as  calculatecl  to  give  the  impression  that  the  entire  volume  of 
water  in  the  river  will  be  monopolized,  and  fending  to  discourage  the 
work  of  irrigation  in  the  new  West] 

Table  Mountmn  Ditch  Company.— This  ditch  is  taken  out  of  Clear 
Creek  on  the  south  side,  about  one  and  a'  half  miles  from  Golden  City. 
Originally  it  was  6  feet  wide  at  the  bottom,  2  feet  deep,  and  from  12  to 
15  feet  wide  at  the  surface.  Head-gate  12  feet  wide,  with  partitions 
between  waste-gates,  10  feet  wide.  The  fall  is  about  19  feet  to  the  mile 
in  the  first  two  miles,  which  is  very  much  too  great  a  fall  in  any  ditch 
whatever;  and,  in  consequence,  it  is  gradually  washing  and  degrading 
its  banks  every  year.  It  is  nearly  twenty  miles  in  length.  The  south 
branch  is  about  two  and  a  hsdf  miles  long,  and  is  taken  out  eight  and  a 
half  miles  from  the  head.  The  charge  is  $1.50  per  inch  per  annum,  with 
H  pressure  of  about  3  inches,  making  the  cost  of  irrigation  about  $1  per 
acre.  It  was  built  in  1864  and  1865,  and  cost  about  $15,000;  but  every- 
thing then  was  very  much  higher  in  price  than  now;  probably  it  could 
be  built  for  $8,000  now. 

The  Farmerff  Ditch, — ^This  ditch  leads  out  of  Clear  Creek,  and  is 
intended  to  irrigate  30,000  or  40,000  acres.  Its  head  is  one  and^  half 
miles  above  Golden  City;  in  size  it  is  6  feet  wide  at  the  bottom,  8  to  12 
feet  on  the  surface,  and  18  inches  deep.  .In  length  it  is  eleven  miles, 
and  runs  down  on  the  ridge  and  uplands  belrween  Clear  and  Bear  Creeks 
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and  the  Platte  Biveri  toward  Denver*  The  probable  coat  is  $10,000; it 
is  not  yet  completed  the  whole  length.  The  charge  wiU  probably  be  tiic 
same  as  the  Table  Mountain  Water  Company,  $1.50  per  inch. 

Canal  No,  2,  of  Saint  Louis  Western  Colony j  Evans,  Cotoriuto.— Mr.  W, 
H.  McDonald,  the  surveyor  of  the  canal,  furnishes  the  following  item 
respecting  this  improvement:  The  main  trunk  will  be  nine  miles 
long,  from  a  point  on  Warren  Batchelor's  iiirm  on  Platte  Biver,  to  & 
point  four  miles  below  Stover's  Banch,  on  Denver  Pacific  Railway, 
with  a  falling  grade  of  7  feet  per  mile.  The  canal  is  10  ieet  wide  on 
the  bottom,  with  slopes  of  1^  to  1,  giving  an  area  of  water-section  of 
53.37  square  feet.  At  the  end  of  the  first  nine  miles  the  mm  tittok 
will  be  divided  into  two  branches;  each  branch  will  be  7  feet  wide 
on  the  bottom,  slopes  1  to  1,  fall  6  feet  per  mile.  The  east  braodi 
will  cross  under  the  Denver  Pacific  Bail  way  to  its  east  side,  thesoe 
northeast  twenty  miles  parallel  with  the  railway,  and  along  the  western 
base  of  the  divide  between  Box  Elder  and  Platte ;  the  west  branch  triH 
run  parallel  to  the  Denver  Pacific  Bail  way  on  its  west  side,  and  genenllj 
along  the  old  stage-road  from  Denver  to  Atchison  and  Saint  Josepli, 
Missouri,  at  a  point  near  to  and  east  of  Mr.  Holon  Godfiney's  imb; 
this  branch  will  cross  to  the  east  side  of  the  railway,  thence  Dortheast 
tea  point  south  of  Evans,  its  terminus  for  the  present.  It  will  be 
eleven  miles  in  length ;  making  a  total  length  of  forty  miles,  at  an  esti- 
mated cost  of  $23,750,  covering  an  area  of  five  townships  of  land,  or 
115,200  acres.  The  colony  also  constructed  the  past  season  six  and  a 
half  miles  of  canal  to  supply  the  town  and  irrigate  residence  and  garden 
lots;  also  two  and  a  half  miles  of  street  ditches,  costing  aboattl^OOOi 
This  canal  was  constructed  also  with  a  view  to  milling  purposes.  The 
colony  proposes  to  construct  another  canal,  Ko.  3,  to  be  taken  6odi 
Big  Thompson,  7  feet  on  bottom,  slope  1  to  1,  and  nine  miles  in  length. 
to  cost  $8,000,  in  time  for  spring  crops. 

ALKATJ  LANDS. 

In  many  parts  of  Colorado  there  are  patches  scattered  here  and  tbeie 
of  what  is  known  a«  <^  alkali  lands."  They  are  common  all  over  the 
Great  Plains  on  both  sides  of  the  Cordilleras,  and  area  great bagbear to 
the  farmers,  who  generally  suppose  that  nothing  can  be  raised  upon 
them ;  but  this  is  wrong,  as  in  Colorado  places  where  alkali  aboonds 
raise  magnificent  crops.  The  whole  of  the  Great  Plains  is,  in  a  great 
measure,  saturated  with  it.  The  Commissioner  of  the  General  UiA 
Office,  in  his  report  to  the  Secretary  of  the  Interior  for  1868  and  18^ 


Tho  table-lands  afford  excellent  winter  pastore  in  the  white  soffe  which  therpiodD^* 
bat  are  of  doubtfol  capacity  for  the  raising  of  cereals  by  irrigauoit.  The  slw  \xd^ 
are  beyond  the  power  of  reclamation  by  any  means  now  known  to  maui 

If  the  Commissioner  had  resided  in  Colorado,  or  bad  examined  tbe 
matter  critically  in  person,  he  would  not  have  hazarded  that  statement 
Practical  experience  has  demonstrated  that  the  sage-brush  land  is  capt* 
ble  of  raising  large  crops  of  timothy,  clover,  alfalfa  bay,  and  the  genertl 
cereals.  In  Colorado  the  produce  of  alkali  land  has  been  as  high  as  70 
and  80  bushels  of  wheat  to  the  acre,  and  it  can  easily  be  made  to  yieW 
40  or  50  tons  of  beets  per  acre. 

A  gentleman,  through  one  of  the  agricultural  papers,  speaks  as  fo- 
lows  in  this  connection: 

In  traveling  across  the  continent  last  summer,  we  began  to  heaa  of  alkali,  ^^^  ^ 
were  a  few  bnndred  miles  west  of  Ijpssonri,  and  the  evi&nces  of  its  praseooe  in  the  fo'^ 
and  in  the  water  grew  stronger  as  we  advanced,  tiU,  in  the  Homboldt  ViJley.  iw  ^ 
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for  boon  throsgh  the  alkali  flats,  a  region  made  hoiMilessly  desolate  by  the  excess  of 
uoxioQs  elements.  The  actiou  of  air  and  rains  has  boon  to  dissolve  the  salt  and 
remove  a  part  of  it,  carrying  away  the  chlorine^  but  not  the  soda  nor  the  magnesia. 
In  Utah  they  have  had  a  long  contest  with  what  they  call  saleratus  laml.  Time,  crop- 
ping, and  water  are  the  remedies  for  the  soil.  Mr.  Meeker,  in  his  prosperous  colony, 
^poke  of  (lading  some,  but  not  enongh  to  be  mischievous ;  besides,  he  draws  his  water 
tiom  the  snow-clad  peaks  of  the  high  mountains  one  htiudred  miles  west  of  the  plain, 


where  Greeley  is  situated,  and  nceils  no  wells.  Irrigation  is  the  sovereign  remedy 
where  water  can  be  obtained.  The  bitter  stuff  can  be  washed  out.  Probably  the  best 
Tvay  in  Kansas  would  be  to  plow  these  spots  in  a  ridge  furrow  lato  in  the  fail,  and  let 
the  winter  rain  leach  through  the  earth. 

An  OX,  bloated  with  alkali  od  the  plains,  can  be  cured  by  the  admin- 
istratioa  of  fat  bacon  or  vinegar.  Governor  Gilpin  tells  us  that  when 
he  went  across  the  plains  with  the  Doniphan  expedition,  he  served 
double  rations  of  vinegar  to  the  soldiers,  and  they  experienced  none  of 
the  effects  usually  known  from  drinking  the  alkali  water.  Onions,  also, 
are  a  specific,  and  the  pioneer  feels  an  absolute  longing  and  desire  for 
onions  and  vinegar  in  preference  to  any  other  food,  on  crossing  the  plains. 
To  thoroughly  cure  alkali  lands,  in  the  first  place  irrigate  them,  then 
well  drain  them  with  good  underdraining  of  brush,  round  stones,  or 
tiles  and  deep  subsoiling ;  this  will  wash  the  alkali  quite  out  of  the  soil 
and  make  it  clean,  mellow,  and  free  from  a  deleterious  quantity  of  these 
isaJts.  • 

In  irrigating,  of  course  the  farmer  will  take  care  that  he  does  not 
add  more  alkali  to  his  land  in  large  quantities.  It  is  deposited  by  pre- 
cipitation and  evaporation,  but  a  current  of  water  will  remedy  the 
trouble  very  shortly. 

QUESTIONS  ON  lEEiaATION. , 

The  following  questions  on  practical  irrigation,  propounded  through 
the  columns  of  the  Greeley  Tribune,  are  thus  answered  by  our  corres- 
pondent, Mr.  Stanton : 

1.  Does  a  dam  across  an  irrigation  canal  have  any  effect  on  the  water 
above  the  first  ripple  t 

The  reaction  of  the  water  consequent  upon  the  obstruction  offered  by 
a  dam  is  called  '^  regurgitation,"  and  is  effected  in  extent  up  the  stream 
in  the  ratio  of  the  height  of  obstruction.  The  surface  of  the  water  is, 
however,  raised  a  little  above  the  level  by  the  action  of  the  volume 
above  coftiing  in  sudden  contact  with  the  still  water.  This  swell  back- 
water, or  regurgitation,  sometimes  should  be  allowed  for  so  as  not  to 
overflow  a  neighbor's  land.  It  has  been  contended  that  the  stagnation 
of  the  water  extends  to  a  sensible  height  above  the  horizontal  line  of 
the  regurgitation  from  the  dam  or  sluice,  or  any  other  fixed  obstacle. 
This  is  accounted  for  by  the  compression  or  closer  adhesion  of  the  parti- 
cles of  the  water.  This  has  been  for  many  years  a  subject  of  philoso- 
phical discussion  among  hydraulic  savans,  and  is  not  even  yet  fully 
established  tis  a  dogma. 

2.  Will  more  water  pass  into  an  acequia  by  placing  a  board  diago- 
oally  and  upward  across  the  lateral  than  by  making  a  dam  straight 
across! 

No.  You  cannot  get  more  water  through  a  channel,  from  a  lateral, 
than  the  volume  contained  in  it.  If  you  confine  the  water,  and  divert  it 
from  its  natural  course,  you  may  compress  it  into  a  smaller  space,  but 
the  same  quantity  will  be  found  below  the  compression  as  is  found  above 
it.  A  funnel-shaped  ajutage,  or  channel,  will  discharge  the  same  amount 
of  water  after  the  narrow  portion  of  the  funnel  is  passed.  In  illustra- 
tioQ:  X^et  an  orifice  of  one  inch  square  be  made  in  a  board,  with  a  head 
of  water  six  inches  above  the  orifice :  more  water  will  be  discharged 
than  if  the  water  was  only  level  with  the  upper  edge  of  the  orifice; 
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therefore  it  is  always  considered  that  more  than  an  inch  of  water  is 
passed  under  those  circumstances, 

3.  Is  it  not  cheaper  to  sow  wheat  and  all  small  grain  in  drills,  with 
furrows  for  water-courses  between:  that  is,  granting  the  crop  equal, 
will  not  the  greater  facility  afforded  by  irrigating  in  furrows  compen- 
sate for  the  extra  labor  of  drilling  t 

In  the  first  place,  I  cannot  believe  that  flooding  grain  is  so  good  as 
allowing  the  water  to  run  in  channels  between  the  drills.  It  is  not  be^^t 
to  allow  the  water  to  touch  plants  above  the  ground  if  it  can  be  avoided. 
It  is  unnecessary,  certainly,  as  the  nourishment  to  the  plant  is  derived 
from  the  roots  alone.  By  drilling  grain,  with  irrigation,  you  can  have 
a  better  control  of  it.  I  think  that  "  granting  the  crops  equal  ^  is  not 
a  fair  supposition,  as  I  cannot  imagine  they  could  be  so.  Flood- 
ing over  a  standing  crop  must  injure  it  more  than  by  letting  the 
water  down  on  either  side  of  the  plants.  A  crop  might  be  irrigated  by 
flooding  without  sensible  injury,  but  it  would  require  much  greater  care 
to  prevent  the  plants  from  being  washed  out.  You  can  certainly  with 
the  same  labor  irrigate  more  land  by  drilling  grain  than  otherwise,  as 
the  quantity  of  the  water  above  must  be  excessive,  almost  danger- 
ously so,  for  it  to  reach  the  lower  part  or  bottom  of  a  long  slope- 

4.  Is  one  time  in  the  day  better  for  irrigating  than  anojtherf 

This  all  depends  upon  the  system  of  irrigation  that  is  used.  If  you 
use  subterraneous  irrigation,  like  underdraining,  you  can  irrigate  at  any 
time  in  the  day  or  night;  but  it  is  always  more  expensive,  and  where 
the  land  is  so  cheap  as  in  Colorado  there  is  no  necessity  for  it.  By  the 
other  systems,  crops  should  never  be  irrigated  in  the  heat  of  the  son. 
When  a  storm  is  coming,  and  clouds  obscure  the  sun,  then  would  be  a 
good  time  to  irrigate.  Nine  times  out  of  ten  the  showers  are  not  ad^ 
quate  to  give  all  the  water  needed.  Such  an  opportunity  should  never 
be  neglected.  Early  in  the  morning,  though  the  sun  may  be  shining, 
is  a  good  time,  as  it  is  not  strong  enough  to  scald  the  plants.  In  the 
evening,  also,  and  all  through  the  night,  would  be  a  proper  time  to 
irrigate ;  the  extra  value  of  the  result  will  justify,  even  if  it  does  cost 
more.  It  might  be  possible,  in  crops  planted  in  rows  or  drills,  to  irrigate 
in  the  heat  of  the  sun;  but  it  would  require  great  care  to  prevent  the 
water  from  touching  the  plants.  I  am  inclined  to  believe  that  if  the 
water  can  be  kept  from  moistening  the  plants  the  increase  of  tempera- 
ture over  the  heated  surface  would  do  good. 

.5.  How  often  should  a  garden  be  watered,  and  do  some  kinds  of 
vegetables  require  more  water  than  others  f 

The  quantity  of  water  depends  upon  the  kind  of  soil,  the  amount 
of  rain-fall,  the  description  of  the  subsoil,  and  the  kinds  of  plants  to  be 
watered.  Some  vegetables  are  more  tender  that  others ;  some  have 
such  minute  tendrils  in  their  roots  that  complete  saturation  for  twenty- 
four  hours  would  rot  them  entirely.  This  question  can  be  met  only  by 
the  good  judgment  of  the  irrigator,  without  going  through  the  whole 
catalogue  of  plants,  grain,  and  vegetables.  Again,  crops  may  be 
watered  twice  a  week;  sometimes,  according  to  the  circumstances 
named  above,  they  may  want  it  only  once  a  week ;  sometimes  possibly 
once  a  fortnight;  it  is  impossible  to  prescribe  for  every  patient  or  every 
case;  all  depends,  as  the  doctors  say,  on  the  diagnosis. 

6.  Over  how  many  rods  broadcast  can  water  be  made  to  flow  with 
advantage,  and  what  is  the  limit  of  distance  where  the  grain  on  the 
upper  side  of  the  field  will  receive  positive  injury? 

This  question  can  be  answered  only  by  the  farmer  himself,  as  the  limit 
is  governed  entirely  by  the  slope  or  declivity.  If  the  land  is  nearly 
level  and  the  water  is  not  in  danger  of  degrading  th^  sp^^^fp  itleaveJ 
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the  lateral,  the  water  can  be  carried  over  it  for  a  very  long  distance.  But 
if  the  slope  is  a  heavy  one,  common  sense  would  deem  it  the  height  of 
folly  to  tixTow  a  heavy  sheet  of  water  over  it,  or  even  sufficient,  perhaps, 
to  carry  the  water  over  five  or  six  rods,  or  even  less.  The  kind  of  seed 
mast  also  be  taken  into  consideration ;  light  grass  seeds  must  be  very 
carefully  flooded,  if  ever,  on  any  kind  of  slope  whatever.  A  strong, 
heavy  sod  of  turf,  like  the  English  meadows,  will  bear  a  rush  of  water 
which  would  utterly  ruin  a  newly  planted  grass-patch. 

7.  How  much  less  water  is  required  for  land  cultivated  the  year  pre- 
viotts,  and  what,  if  any,  is  the  increase  of  production  in  grain,  potatoes, 
and  vegetables  ^ 

This  is  a  very  important  question,  and  involves  more  of  careful 
thought  than  has  yet  been  given  to  it.  On  sod-lands  it  is  usual  to  calcu- 
late your  crop  about  two-thirds  less  than  can  be  ordinarily  raised  the 
second  year ;  and  in  some  cases  very  much  less,  though  I  have  known, 
in  Colorado,  larger  crops  raised  than  ever  afterward.  This  is  due 
to  the  extra  amount  of  good  farming  and  good  work  expended  upon  it. 
The  opinion  is  borne  out  by  isolated  cases  of  practice  and  experience,  that 
if  sodland is  plowed  well  in  the  fall  and  again  in  the  spring,  and  plenty 
of  water  used,  the  crop  will  be  equal  in  every  case.  The  crop  will  be 
found  to  be  graduated  in  the  ratio  of  mellowness  and  thorough  pulveri^- 
tion  of  the  soil,  and  in  the  same  ratio  will  be  the  amount  of  water  required. 
Plants  require  aeration  as  well  as  moisture,  and  a  baked  soil  will  never 
allow  a  proper  germination  cff  any  but  the  hardiest  seeds.  The 
expenditure  af  force  required  to  break  the  crust  of  a  harsh  soil  will  result 
in  dwarfed  and  truncated  plants.  Farmers  generally  settle  down  into 
the  belief  that  sod-land  will  only  raise  a  meagre  crop,  so  they  do  not 
devote  the  care  necessary ;  and,  of  course,  the  result  only  equals  their 
expectation,  and  scarcely  ever  exceeds  it. 

8.  What  is  the  value  of  the  gramma  grass  for  hay,  when  irrigated, 
and  is  it  likely  that  clover,  timothy,  and  other  tame  grasses  can  be  grown 
to  advantage  instead! 

Very  little  is  known  about  the  irrigation  of  our  native  grasses  in 
Colorado,  and  I  have  heard  of  no  experience  in  the  matter.  But  I  am 
inclined  to  believe  that,  if  a  crop  of  clover  and  timothy  were  sown  and 
harrowed  in  upon  our  wild  grass-lands,  that  it  would  be  the  means  of 
insuring  a  fine  crop ;  when,  if  our  wild  grasses  were  irrigated  as  they 
now  stand,  the  yield  for  a  year  or  two  would  not  be  nearly  as  great. 

9.  Does  the  fertility  supposed  to  be  given  by  the  water  of  an  irrigat- 
ing canal  come  from  the  soil  through  which  it  flows  or  from  the  moun- 
tain rock,  or  from  both,  or  is  it  due  in  part  to  chemical  changes,  induced 
through  the  action  of  the  air  and  sun,  corresponding  to  fermentation? 

I  am  satisfied  that  the  chief,  if  not  entire  fertility  of  our  irrigating 
water,  coming  as  it  does  from  the  Eocky  Mountains,  and,  as  soon  as  it 
debouches  on  the  plains,  rushing  over  a  bed  of  clean  sand,  is  caused  by 
the  disintegration  and  washing  down  of  the  properties  contained  in  the 
rocks.  The  fertilizing  agents  which  are  contained  in  the  water  can  come 
from  no  other  source,  as  the  water  6f  our  canals  does  not  run  over  allu- 
vial soils  until  the  main  ditches  are  opened ;  and  then  the  distance  is  so 
short  that  no  large  accumulation  of  its  properties  could  result  from  it. 
The  beds  of  our  alkali  lakes,  as  I  view  them,  are  but  the  accumulated 
deposits  of  many,  many  years  of  filtering  and  precipitation,  as  it  were, 
like  the  accumulations  of  sediment  on  the  filtering-paper  in  the  funnels 
of  our  laboratories. 

10.  If  wo  could  choose,  would  we  or  would  we  not  prefer  rain,  as  it 
comes  in  the  States,  to  irrigation'? 
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In  answering  thus  question,  it  requires  to  be  pre£a<2ed  by  a  balf  apology 
to  the  farmers  and  residents  of  older  coantries,  in  offering  an  opiDion 
whicb  is  so  mncb  at  variance  with  all  their  old  pet  prejadices  and  pre> 
conceived  notions  of  the  relative  value  of  the  two  sections.  The  ansver 
is,  nnbei^itatingly,  that  our  people,  with  scarce  an  exception,  would  not 
prefer  the  rain,  as  it  conies  in  the  States,  to  irrigation  in  Colorado. 
There  is  no  uncertainty  in  raising  a  crop  with  irrigatfon,  properly  con- 
dacted,  with  even  a  very  ordinarjr  amount  of  hard,  common  sense,  and 
without  any  scientific  or  engineering  ability  whatever.  There  is  such  a 
difference  between  the.  two  systems,  in  view  of  their  products,  that  there 
can  be  no  dispute  about  it  in  the  minds  of  any  who  have  tested  both. 

A  GREAT  WESTERN  AMEBIC  AN  CANAL. 

Some  of  the  most  important  works  of  both  ancient  and  moderu  times 
have  beep  accomplished  in  all  the  great  divisions  of  the  globe,  from  east 
to  west,  north  to  south,  in  every  one  of  the  old  monarchies,  in  connec- 
tion with  irrigation  and  water-supply ;  and  these  works  were  conducted 
under  the  auspices  of  the  Government. 

Mr.  Stanton  favors,  in  the  suggestions  following,  a  grand  enterpriije 
for  the  reclamation  of  the  "  Great  American  Desert,"  and  says  that, 
with  very  few  exceptions,  every  foot  of  land  lying  in  Colorado  and 
Kansas,  known  on  our  old  maps  and  the  maps  of  Europe  as  the  Great 
American  Desert,  between  the  base  of  the  Rocky  Mountains  and  Kan- 
sas City,  on  the  Missouri  Elver,  is  susceptible  of  irrigation.  • 

From  the  headwaters  of  the  Platte  Kiver  down  to  Kansas  City  there 
is  plainly  a  continuous  water  gradient,  as  is  evident  by  the  Platte  Hirer 
itself,  which  empties  into  the  Missouri.  The  altitude  of  the  headwaters 
of  the  Platte  is  9,600  feet,  while  the  altitude  of  Kansas  City  is  only  &I>S 
feet  above  tide,  thus  making  a  difference  of  8,952  feet  fall.  There  la  cer- 
tainly, then,  no  point  upon  the  great  grassy  plains  of  Colorado  and  Kan- 
sas which  is  above  the  watei's  of  the  Platte  River.  Take  a  lower  point 
of  the  Platte  River,  in  the  interior  of  the  mountain  chain,  from  the  cal- 
culations of  Professor  Engelmann  and  Dr.  Parry:  They  give  9,153  feet 
of  altitude;  eleven  iailes  lowxr  down,  8,657  feet;  three  miles  low«, 8,435 
feet;  six  miles  lower,  8,028  feet;  Plum  Creek,  which  is  an  affiaent,  and 
joins  the  Platte  aboat  fffteeu  miles  south  or  Denver,  these  gentlemen 
say,  is  6,409  feet.  The  mouth  of  Plum  Creek  is  at  least  six  miles  from 
the  Platte  Cafion,  where  the  river  debouches  upon  the  plains,  and  where 
the  Platte  becomes  qnite  a  large  and  important  stream.  At  the  caiioD 
it  is  at  least  6,000  feet  above  sea  level  We  will  take  this  as  an  objective 
point  or  base  of  calculation,  because  we  know,  and  it  has  been  abund- 
antly demonstrated,  that  the  river  can  be  tapped  there,  as  a  ditch  is  now 
running  twenty-four  miles  from  thence  round  to  Denver.  There  is  no 
point  on  the  plains  anywhere  in  the  area  of  Colorado  and  Ean^^  so 
high  as  this  initial  point  at  the  mouth  of  the  cauon« 

A  preliminary  survey  and  approximate  levels  have  actually  been  ran 
from  this  ])lace  in  an  easterly  direction  across  Plum  Creek,  Cherry  Ci-eek, 
Cole  Creek,  Box  Elder,  Kiowa,  Bijou,  Beaver,  to  the  head-waters  of  the 
Eopublicanj  and  the  fact  of  its  practicability  along  this  route,  keeping 
along  the  Kansas  Pacific  Bail  way,  and  covering  their  lands,  is  beyond  a 
doubt.  From  this  place,  which  is  near  the  line  of  Colorado  and  Kansas, 
there  is  no  point  higher  in  the  whole  area  of  Kansas,  proving  that  Knu^aa 
lands  are  as  susceptible  of  irrigation  and  of  a  water  gradient  as  are  those  oi 
Colorado.  If  the  supply  of  water  from  the  Phitte  Kiver  should  at  any 
time  not  prove  sufficient,  all  the  streams  which  the  canal  may  cross  bv 
aqueduct,  sluice,  tunnel,  or  otherwise,  can  be  made  subser\'ient  as  lat*iral 
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bfancbes,  sapply  affloentey  or  feeders.  All  the  stzeams  are  torrential  in 
their  fall,  and  in  every  ca«e  a  mile  of  iEeeder  will  be  all-sufficient  to  take 
from  those  streams  as  much  water  as  is  required  to  keep  np  the  supply 
in  the  head  main. 

Again,  a  doubt  may  arise  as  to  whether  there  is  enough,  or  indeed  any 
water,  in  these  every  one  apparently  dry  streams.  If  any  person  will 
take  the  trouble  to  dig  down  in  the  bed  of  these  streams,  they  will  find 
abundance  of  water  at  a  very  little  depth.  K  the  water  is  there,  and 
above  the  level  of  flie  head-main,  it  can  be  used  as  a  supply-feeder.  If 
a  canal,  then,  is  constructed,  covering  the  whole  of  the.lands  of  the  Kan- 
sas Paciflc  Bailroad,  it  will  enhance  the  value  of  those  lands  at  least  50 
per  cent.,  and  in  most  cases,  especially  in  Colorado,  100  per  cent.,  as  it 
\&  a  well-known  fact  that  every  acre  of  land  covered  by  a  ditch  of  how- 
ever limited  a  size  is  worth  at  least  $10  per  acre. 

A  grand  work  has  been  accomplished  by  British  engineers:  at  an 
enormous  cpq)ense,  borne  entirely  by  the  government  of  India,  (and 
amonnting,  if  we  remember  correctly,  to  ten  millions  of  dollars,)  a  dam 
was  thrown  acrdss  the  great  river  Godavery,  which  enters  the  Lay  of 
Bengal  on  the  Goromandel  coast ;  and  thus  not  only  was  the  river  itself 
made  navigable,  but  thousands  of  square  miles  of  fertile  land  were  sup- 
plied with  water  for  irrigation.  The  mere  increase  .of  revenue  from  the 
districts  benefited  by  that  great  work  is  reported  to  have  more  than 
compensated  the  government  for  its  outlay.  Should  the  necessity  for 
amiiar  works  ever  arise  in  this  country,  American  engineering  skill  will 
be  foond  equal  to  the  task  of  constructing  them.  When  the  population 
of  the  North  American  continent  shall  have  increased  to  hundreds  of 
millions,  even  our  deserts  must  be  utilized.  The  system  which, 
on  a  smaU  scale,  has  made  a  garden  at  Salt  Lake  City,  where  once 
scarcely  a  shrub  grew,  can  be  indefinitely  extended.  The  engineer,  to 
whom  nothing  is  impossible,  will  demand  merely  the  size  of  the  reser- 
voir desired,  and  the  millions  to  be  spent  in  its  construction,  and  he  wiU 
ondertake  to  irrigate  all  Fremont's  Basin  from  the  melting  snows  of  the 
Sierra  Nevada.  Such  tasks  as  those  of  irrigating  the  arid  plains  of 
Western  Texas  or  the  valley  of  the  Rio  Grande  would  be  mei'e  ordinaiy 
performances,  and  the  day  may  not  be  very  far  distant  when,  under  laws 
adapted  to  the  object,  American  energy  and  capital  will  undertake  such 
works  as  profitable  private  enterprises. 

This  great  work  of  the  reclamation  of  the  Great  American  Desert  will 
iiot  cost  a  hundredth  part  so  much  as  the  works  of  European  engineers, 
uud  will  put  the  gigantic  Suez  Canal  and  its  compeers  in  past  ages  into 
tlio  deepening  shade.  It  remains  to  be  seen  whether  the  Congress  of 
the  United  States  will  place  alongside  her  magnificent  work  of  uniting 
the  Atlantic  and  Pacific  with  an  iron  band  the  equally  magnificent  work 
of  wiping  out  from  the  map  of  the  world  the  bar-sinister  upon  hor  es- 
'utcheon-— the  " Great  American  Desert.'' 


HiRIGATION  SYSTEMS  OF  DIFFERENT  COUNTRIES. 

It  has  long  been  evident  that  the  earlier  estimates  of  the  productive 
<^paeity  of  the  trans-Mississippi  region  were  fallacious,  ignoring  import- 
ant facts  and  principles  which  are  now  coming  into  general  notice.  The 
Wtfs  resulted  from  tjie  hasty  genferalizations  of  limited  farming  expe- 
nence  in  the  older  States,  applied  to  new  and  imperfectly  understood 
conditions  of  soil,  climate,  topography,  and  cborography.     Later  and 

Digitized  by  CjOOQ IC 


276  AGRICULTURAL  REPORT. 

more  reliable  reports  indicate  a  far  more  liopeM  class  of  physical  con- 
ditions  for  the  development  of  civilization  in  that  vast  region,  embrac- 
ing 2,000,000  square  miles,  or  two-thirds  of  our  national  territory  prior 
to  the  acquisition  of  Alaska.  Thither  the  centers  of  population  are 
rapidly  shifting ;  the  increase  of  civilized  population  west  of  the  Mis- 
sissippi, during  the  past  decade,  was  at  the  rate  of  52  per  cent.,  while 
that  of  the  whole  country  was  but  22  per  cent.  The  capacity  of  this 
region  to  support  a  largo  population  is,  then,  a  matter  of  profound  inter- 
est, and  should  be  definitely  ascertained  and  developed.  The  public 
wiU  receive  with  satisfaction  the  reports  of  later  observers,  whose  better 
opportunities  have  enabled  them  to  make  more  intelligent  observations. 
In  Dr.  Hayden's  report  of  the  late  geological  survey  .of  Wyoming  Ter- 
ritory, Professor  Cyrus  Thomas,  whose  special  function  was  the  obser- 
vation of  the  agricultural  character  of  that  region,  gives  the  followlDg 
general  estimate : 

Startling  as  tho  Btatcmcnt  may  appear  to  those  who  have  swept  across  the  contiiient 
aloD^  the  barren-looking  track  of  the  Union  Paeitio  Railroad,  I  assort  it  as  my  fim 
conviction  that  there  are  but  few  lands  in  all  this  portion  of  this  country  that  are 
really  unprodnctiye ;  that  wherever  there  is  soil,  if  water  can  be  applied  to  it,  it  will 
bo  found  rich  in  all  the  primary  elements  necessary  to  the  production  of  nsefal  cropa 
of  some  kind.  Without  water,  as  a  matter  of  course,  it  cannot  be  mado  to  yield,  and 
the  crops  produced  will  vary  wiih  the  cUmate ;  but  these  facts  do  not  affect  tho  posi- 
tion I  take  in  re|;ard  to  the  primitive  fertility  of  the  soiL 

In  studying  the  agricultural  capacity  of  this  region,  this  writer  says 
it  is  "  necessary  to  lay  aside,  to  a  great  extent,  all  our  ideas  of  agricnK 
ture  based  upon  experience  in  the  States."  Ho  finds  not  only  dimatic 
and  topographical  peculiarities,  but  also  "  thermometric  and  hydrome- 
trie  conditions  bearing  no  such  relations  to  vegetation  there  as  here.'' 

Hence^  he  argues,  the  criteria  by  which  we  judge  of  tho  fertility  and  productivcneM 
of  the  soil,  and  of  its  adaptation  to  givcti  products,  (except,  perhaps^  tiie  stricdy 
chemical  test,)  do  not  hold  good  here.  The  pale  appearance  or  the  soil,  the  barren 
look  and  stunted  growth  of  a  spot,  are  by  no  means  conclusive  evidences  of  its 
sterility,  for  the  application  of  water  may  show  it  to  be  rich  in  vegetative  forceb 
Plants  which  are  considered  as  incompatible  in  other  sections  are  here  foand  growing 
side,  by  side,  while  others,  usually  associated  are  here  never,  or  but  seldom,  fonad 
together.  Even  the  constants — latitude  and  elevation— cannot  always  be  taken  as 
true  indices  of  temperature  and  vegetable  life,  on  account  of  strong  counteracting 
local  influences. 

The  grand  fertilizing  element  that  is  to  unlock  the  latent  resonices 
of  productive  power  throughout  this  region  is  water.  Among  a  large 
number  of  instances  of  its  successful  application,  Mr.  Thomas  states 
that  the  little  valley  of  the  Upper  Arljansas,  "  nestling  high  among 
the  snow-covered  granite  peaks  of  the  Eocky  Mountains/^  and  "  cov- 
ered with  the  rough  local  drift  from  the  barren  metamorphic  peaks 
around  it,"  yields  rich  crops  of  cereals,  potatoes,  &c.  '^The  fossil-. 
bearing  deposits  in  the  Bridger  Basin,  on  account  of  their  worn,  washed, 
and  barren  appearance,  have  been  compared  with  the  Mauvaises  Tenet 
of  Dakota,  and  have  generally  been  considered  by  travelers  as  utterly 
worthless  in  an  agricultural  point  of  view ;  yet  the  productive  farms 
along  Smith's  Fork  will  convince  the  most  incredulous  of  the  error  of 
this  opinion."  All  the  hardier  vegetables  grow  along  the  tributaries  of 
Wind  River.  The  garrison  at  Fort  Saunders  produce  their  own  vei;e- 
tables  in  abundance.  Professor  Thomas  further  states  that ''  proloDged 
experiments  have  shown  that  even  spots  so  thickly  frosted  over  witli 
alkaline  deposits  as  to  destroy  vegetable  and  animal  life  can  be  ren- 
dered fertile  and  made  to  produce  Abundant  crops."  As  a  final  illus- 
tration, he  refers  to  the  successful  cultivation  inaugurated  by  the  skilled 
imd  patient  industry  of  the  Mormons  among  the  drifting  sands  and 
basaltic  hills  of  the  Bio  Vitgin. 
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Facte  of  this  character  might  be  multiplied  to  show  that  the  moun- 
t«'im  regions  west  of  the  Mississippi,  with  artificial  irrigation  to  supply 
the  local  deficiency  of  rain-fall,  may  yet  become  the  sphere  of  a  unique 
and  productive,  agriculture.  The  question  of  fertility,  then,  resolves 
itself  into  one  of  capacity  for  irrigation.  Where  facilities  for  the  easy 
application  of  water  exist,  local  enterprise,  widi  a  trifling  outlay  of 
capital  and  labor,  has  already  redeemed  large  areas  till  lately  con- 
demned as  hopeless  deserts.  In  other  localities,  however,  the  elements 
of  the  problem  may  not  be  so  readily  discovered.  A  wider  range  of 
facts  and  principles  must  be  combined  with  professional  engineering 
science  and  skill,  in  order  to  devise  and  execute  a  general  system  of  ir- 
rigation. Some  of  the  elements  of  this  investigation  ara  accumulating 
in  books  and  periodicals  constantly  issuing  from  the  press,  in  which 
diffeient  portions  of  the  trans-Mississippi  region  are  illustrated.  But  a 
systematic  agricultural  survey  alOQe  can  reveal  the  fundamental  condi- 
tions of  such  a  general  system.  Many  years  ago  the  enlightened  policy 
of  the  Government  projected  an  extensive  and  elaborate  system  of  sur- 
veys of  this  region,  ibr  the  purpose  of  testing  the  feasibility  of  trans- 
continental railways.  The  interests  involved  in  productive  agriculture 
are  at  le^t  equal  in  importtoce  to  the  commercial  considerations  which 
prompted  the  Pacific  Bailroad  explorations.  The  expenditures  of  a 
tithe  of  what  those  explorations  cost,  in  the  systematic  survey  of  the 
same  regions  with  reference  to  their  agricultural  resources,  and 
especially  their  capacity  for  irrigation,  would  be  justified  by  results  no 
less  valuable  to  civilization.  The  admirable  reports  of  the  geological 
reconnaisance  of  a  portion  of  this  Territory,  conducted  by  Dr.  Hayden 
and  his  associates,  show  that  very  great  results  may  be  secured  by  the 
judicious  expenditure  of  a  small  sum  of  money.  It  is  not  to  be  ex- 
pected, however,  that  the  tide  of  immigration  will  await  the  slow  move- 
Dients  of  Government.  The  process  of  irrigation  will  be  applied  by  pri- 
vate enterprise  to  particular  localities,  as  the  wants  of  increasing  settle- 
ments demand,  and  results  that  might  be  readily  and  cheaply  arrived 
at  by  a  pieUminary  survey  will  finadly  be  demonstrated  in  a  series  of 
fiisastrous  experiments,  such  as  marked  the  earlier  history  of  mining 
indnstry  in  the  same  regions. 

The  trans-Mississippi  region  is  traversed  from  north  to  south  by  a 
brojid  elevated  swell  or  plateau,  occupying  the  greater  part  of  its  area. 
Xlie  elevating  geologic  forces  which  caused  this  massive  upheaval  mani- 
tested  special  intensity  alon^  several  anticlinal  axes,  piling  up  great 
niountaiu  ranges  and  isolate  peaks,  which,  in  many  instances,  rise  • 
tiiousands  of  feet  above  the  line  of  perpetual  snow.  The  main  qjest  of 
this  general  upheaval  may  be  traced  by  an  undulating  line  of  summits, 
■^parating  the  east  and  west  bound  streams.  This  water-shed  is  the 
^ky  Mountains  proper,  sometimes  called  the  backbose  of  the  conti- 
"«nt.  It  is  the  northward  projection  of  the  central  branch  of  the  Sierra 
Madre  of  Mexico,  called  the  Cordillera  d'Anahuac.  It  crosses  the 
international  boundary  near  the  southeast  corner  of  Arizona,  with  an 
eastward  serpentine  curve  through  New  Mexico  and  Colorado,  inclosing 
iu  its  convolutions  the  magnificent  peaks  of  the  latter  Territory.  It 
Ijnally  trends  northward,  across  the  western  portions  of  Wyoming  and 
Montana.  Its  greatest  general  altitude  is  about  the  thirty-eighth  par- 
'^My  Where  it  presents  no  passes  lower  than  10,000  feet  To  the  north- 
J^ard  the  Union  Pacific  has  been  able  to  find  no  gap  lower  than  Evans's 
I'ass,  8,242  feet  above  sea-level.  The  Northern  Pacific  has  found  Cadette^s 
^ass,  about  3,000  feet  lower,  while,  at  the  thirty-second  parallel,  near 
the  Mexican  border,  its  miniinum  altitude  sinks  to  5,200  feet.    These, 
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facts  show  a  central  swell  or  elevation  in  this  '^  great  divide"  near  the 
thirty-eighth  parallel.  Bailroad  profiles  show  a  similar  tendency  in  ih, 
platean  at  the  foot  of  the  mountains.  Denver,  on  the  Kansas  Pacifi' 
Bailroad,  is  5,300  feet  above  tide- water;  Ghejenne^  on  the  Union  Pacific. 
is  6,072 ;  Dearborn's  Valley,  on  Stevens's  preliminary  survey  of  th^ 
Northern  Pacific,  is  only  4,091  feet  These  three  points  represent  tli* 
heights  at  which  the  great  central  mountain  axis  springs  &om  the  geo 
eral 'piateau,  going  west.  Denver  is  100  feet  above  the  summit,  in  tlu 
thirty-second  parallel,  and  Cheyenne  is  800  feet  higher;  while  north 
ward  to  Dearborn's  Valley  the  platean  sinks  2,000  feet  The  latter  poiot 
being  several  degrees  westward,  indicates  a  northeastern  slope  of  tk 
great  continental  plateau  following  the  northwestern' trend  of  its  moon 
tain  axis. 

The  Padfic  slope  of  the  plateau  is  much  more  abrupt.  The  Contnl 
Pacific  Roiiroad  is  compelled  to  pass  the  western  anticlinal  withiD  one 
hundred  miles  of  tide-water,  while  the  Union  Pacific  is  enabled  to  dis^ 
tribute  its  grades  through  a  distance  of  six  hundred  miles  west  of  the 
Missouri  River.  The  Sierra  Nevada  is  the  projection  of  the  vesten 
bi'anch  of  the  Sierra  Madro  of  Mexico*  In  Calit'omia  it  sends  off  a 
branch  westward,  called  the  Goast  Bangfe,  which,  after  inclosin;  the 
great  Sacramento  Valley,  reunites  with  the  parent  range,  which,  ii 
Oregon,  is  called  the  Cascade  Mountains.  The  existence  of  a  transmse 
divide,  though  less  marked  and  prominent  than  the  longitudinal  *^|[rett 
divide,"  is  now  sufficiently  indicated*  Its  general  outline  may  be  tnccd 
from  the  northwest  comer  of  Nebraska  to  the  northwest  comer  of 
Nevada,  as  an  undulating  water-shed  between  north  and  south  boood 
streams.  These  transverse  axial  lines  tend  to  divide  the  whole  trans* 
Mississippi  region  into  four  great  basins.  Of  these  the  northeast  p 
drained  by  the  Missouri  and  its  afiluents.  The  southeast  bamn  is 
drained  by  the  lower  affluents  of  the  Missouri  and  the  Mi«8issip]»,  vmI  ^J 
several  independent  streams,  of  which  the  Rio  Grande  is  the  odIj  ooe 
that  penetrates  the  mountain  axia  Between  the  Rocky  MountaiBsan^ 
the  Sierra  Nevada  are  three  separate  basins,  of  which  the  northern  is 
drained  by  the  Columbia  and  the  southern  by  the  Colorado,  while  the 
Central,  the  great  Utah  basin,  is  cut  off  by  encircling  mountains  from 
all  drainage  to  the  sea.  The  great  California  VaUey  is  dniiocd  by 
the  Sacramento  and  San  Joaquin  through  the  Golden  Gate.  The  vre^t- 
em  slope  of  the  Coast  Range  is  watered  by  numerous  streams  of  men 
local  character.  Some  general  facts  in  regard  to  the  capacities  oi*  tbos* 
basins  for  irrigation  are  beginning  to  appear.  The  declivity  of  tl 
Upper  Missouri  and  its  affluents,  except  near  the  mountains,  is  8li^ii> 
Fort  Benton  is  not  over  3,000  feet  above  sea-level,  while  Omaha,  a 
least  one  thousand  miles  below,  by  the  course  of  the  river,  is  nearl; 
1,000  feet,  giving  a  fall  of  a  little  more  than  two  feet  p^  mile,  hi  ^^ 
southeastern  basin^  where  irrigation  is  especially  necessary,  the  i^ 
of  declination  vanes  from  5  to  10  feet  per  mile.  The  Columbia  h^ 
presents  nearly  an  equal  general  declination.  The  topography  of  tJ)o 
Colorado  basin  has  not  yet  been  sufficiently  studied  to  warrant  coucln 
Kions  quite  so  hopeful.  In  the  Utah  basin  facilities  for  irrigation  aiv 
but  limited  and  local  Those  of  the  central  valley  of  California  «^ 
generally  assumed  as  sufficient — a  pointy  however,  yet  to  be  t^^^ 
The  coast  region  of  California  presents  a  number  of  smiall  basins,  wbo^J 
capacity  for  local  irrigation  is  yet  to  be  developed.  To  the  northw^ 
a  heavier  rainfall  dispenses  with  the  necessity  for  irrigation. 

To  nearly  all  these  regions  it  will  be  necessaiy  to  i^ply  inigat^ 
From  different  portions  oome  demands  for  infonnaiiQa  in  regard  to  vt 
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practical  processes  and  general  conditions  of  irrigation  in  the  Old  World 
In  answer  to  an  inareasing  pressure  of  correspondence  npon  the  Depart- 
ment^ the  following  condensation  of  facts  from  late  and  anthoritatiTe 
fioorces  is  presented. 

IBBiaATION  m  FRAKCS. 

In  France,  except  in  the  sonth.  irrigation  is  confined  to  water 
meadows,  a  system  which  depends  for  its  success  upon  a  large  deposit 
of  fertilizing  sediment  from  waters,  the  temperature  of  which  is  of  no 
special  consequence.  This  method  may  be  observed  with  greatest  ad- 
vantage in  the  Valley  of  the  Moselle,  at  Spinal,  where  the  river  has  a 
minimum  discharge  of  350  to  450  cubic  feet  per  second.  Though  ap- 
parently very  ptire,  its  waters  are  highly  charged  with  feitilizing 
material  in  solation,  which  it  leaves  as  an  alluvial  crust  upon  the  stones. 
Below  £pina]  it  has  been  made  to  redeem  and  fertilize  broad,  gravelly 
beds,  transforming  them  into  beautiful  green  meadows,  yielding  crops 
of  t^o  to  four  tons  per  acre,  besides  giving  to  the  river  a  permanent 
bank.  This  work  was  inaugurated  by  the  two  brothers  Dutac.  who  had 
porchaaed  50  acres  on  the  left  bank  of  the  river.  They  tnrew  up  a 
rough  bowlder  dam  across  the  stream,  turning  about  70  cubic  feet  of 
water  per  second  into  a  channel  along  the  high  ground  to  the  left  of 
tbe  estate,  to  which  a  gradual  slope  was  given,  in  order  to  facilitate  the 
easy  distribution  of  the  water.  Little  branches  conduct  it  across 
parallel  ridges,  with  small  openings  admitting  each  a  stream  about  6 
inches  wide  and  3  inches  deep,  which  runs  along  and  overflows  the  . 
highest  part  of  each  ridge.  This  surplus,  after  roUing  down  the  ridge, 
is  caught  by  another  little  channel  about  25  feet  distant.  The  water 
that  does  not  overflow  is  caught  at  the  end  of  the  channel  by  a  catch- 
water  drain,  and  is  conveyed  to  a  lower  level. 

The  ground,  after  watering  and  without  clearing  it  of  stones,  is  sown 
with  grass  seed.  A  slight  deposit  of  mud  is  left,  which  is  increased 
with  each  flood  in  the  river.  After  a  year  the  meadow  begins  to  yield. 
In  three  years  it  attains  a  full  vigor,  which  it  never  loses.  The  meadows 
began  in  1827  have  never  been  renewed,  plowed  up,  or  manured,  yet 
their  crops  are  as  good  as  ever.  The  water  must  be  let  on  so  gently  as 
not  to  sweep  away  the  young  grass.  If  it  is  suspended,  even  two  oi 
tbree  hours  of  bright  sunshine  may  injure  the  vegetation.  The  outlay 
of  this  system  is  considerable  at  first,  but  when  the  proper  levels  and 
slopes  are  secured  there  is  but  little  further  expense.  The  deposit  of 
Rilt  is  at  first  very  rapid,  th^  gravel  acting  as  a  filter.  By  degreed, 
however,  the  bed  becomes  impermeably  coated,  and  the  water  flows  off 
on  the  drainage  lines,  leaving  but  a  slight  deposit.  But  for  this  the 
meadows  would  soon  rise  above  the  water's  edge  and  necessitate  the  raising 
of  the  dauL.  For  ten  or  fifteen  days  before  harvest  the  water  is  cut  off, 
in  order  to  dry  the  ground  and  mature  the  growth.  The  first  crop,  of 
two  tons  per  acre,  is  cut  about  the  last  of  June;  the  second,  about  the 
same  in  quantity  but  inferior  in  quality,  is  cut  in  September.  Some- 
times a  third  crop  is  cut.  The  annual  yield  is  about  four  tons  per  acre, 
worth  $8  to  $10  per  ton.  This  system  is  becoming  more  prevalent* 
It  requires  an  immense  expenditure  of  water,  and  would  be  impractica- 
ble with  a  scant  supply.  The  water,  in  passing  from  one  level  to  another, 
loses  a  portion  of  its  fertilizing  elements  by  deposit ;  hence  the  subse- 
quent applications  are  not  so  effective  as  the  first. 

All  over  the  south  of  France  irrigation  is  practiced  in  the  culture  of 
gniSHes,  vegetables,  madder,  and  occasionally  wheat  and  vines.  An 
eligible  example  of  the  system  generally  followed  may  be  seen  in  the 
canals  of  the  Durance,  an  affluent  of  the  £hine|  Boxrounded  by  flat  j 
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alluvial  country,  well  adapted  to  irrigation.  The  value  of  this  process 
is  seen  in  the  fact  that  land  entitled  to  Irrigation  rights  rents  at  about 
821  per  acre,  while  other  land  brings  only  $16.  The  land  varies  in 
value  from  $320  to  $1,200,  that  irrigated  being  about  50  per  cent,  more 
than  unirrigated  land,  other  things  being  equal.  The  irrigating  season 
lasts  from  April  to  October.  During  the  remainder  of  the  season  the 
water  is  used  for  domestic  and  manufacturing  purposes.  The  Durance, 
rising  in  the  Dauphine  Alps,  near  the  he£^- waters  of  the  Po,  Las  a 
mean  slope  of  IG  feet  per  mile,  and  is  fed  both  by  rain  and  melting 
snow. .  At  the  head  of  the  Marseilles  Canal  its  discharge  varies  from 
4,000  to  53,000  cubic  feet  per  second.  The  total  full  discharge  of  all  its 
canals  does  not  exceed  2,000  feet  per  second. 

The  Marseilles  Canal  was  constructed,  primarily,  to  supply  that  city 
with  water,  irrigation  being  a  subordinate  idea.  Its  maximum  dis- 
charge is  318  cubic  feet  per  second,  of  which  only  254  feet  are  used. 
Its  waters  reach  only  6,420  acres  of  22,200  acres  of  irrigable  surface 
within  its  influence.  Its  administration  is  vested  in  the  town  council  of 
Marseilles,  under  the  supervision  of  the  prefect  of  the  department  Tbe 
irrigators  have  no  voice  in  its  management,  but  merely  purchase  so 
much  water,  paying  about  $450  per  cubic  foot  per  second  during  the 
season.  The  town  fixes  the  time  for  the  delivery  of  water  to  each  irri- 
gator, opens  and  closes  his  prise,  and  forbids  him  to  give  away  any  of 
it,  even  if  he  has  an  overplus.  A  discharge  of  one  cubic  foot  per  second 
during  the  season  is  considered  a  competent  allowance  for  70  acres, 
making  the  cost  of  irrigation  about  $6  or  $7  per  acre.  For  the  distriba- 
tion  of  water  the  canal  is  divided  into  thirty  cantons,  in. each  of  which 
are  two  cantoniers,  or  guards,  who  relieve  each  other  every  twelve  hours. 
They  are  furnished  with  schedules  regulating  the  quantity  and  time  of 
delivery  of  water  to  each  irrigator:  The  side-channels  are  constructed 
by  the  town  in  a  very  substantial  manner,  with  vertical  walls  of  masoniy, 
each  drawing  from  the  canal  124  feet  per  second,  and  kept  in  operatiofl 
by  a  self-acting  module.  This  module  is  so  contrived  as  to  secure  a 
uniform  head  of  water  and  a  consequent  uniform  discharge.  This  is 
efif  ected  by  a  circular  orifice  in  a  cistern  of  masonry,  in  which  is  fitted, 
by  a  water-tight  collar,  an  iron  cylinder  open  at  each  end,  and  moving 
freely  up  and  down.  Being  attached  to  floats  on  the  surface,  it  rises  and 
falls  with  them,  thus  always  securing  a  uniform  depth  under  wat«r. 

The  water  is  discharged  into  the  canal  by  an  elaborate  systmof 
masonry,  which,  however,  does  not  embrace  the  latest  improvements 
and  adaptations.  The  general  slope  of  the  canal-bed  is  1  foot  in  3,030; 
its  width,  10  feet;  its  side-slopes,  3  feet  vertical  to  4  feet  horizontal; 
greatest  depth  of  water,  6.58  feet:  least  depth  (in  winter)  4.26  feet;  mean 
velocity,  2.72  feet  per  second.  The  main  line  is  fifty-three  miles  long; 
the  aggregate  length  of  secondary  channels  forty-three  miles.  Only 
one-ninth  of  the  water  received  from  the  river  is  lost  by  evaporation 
and  seepage.  It  has  a  capacity  of  4,000  horsepower  available  for 
manufacturing,  of  which  only  770  are  used.  The  total  cost  of  the  canal 
was  $8,700,000;  its  revenues,  in  1866,  amounted  to  $178,000,  of  which 
$39,000  were  derived  from  irrigation;  $53,000  from  fountains,  parks,&c; 
$51 ,000.  from  domestic  consumption;  $35,000  from  mill-rent.  The  cost 
of  working  the  canal  is  about  $60,000,  leaving  less  than  1 J  per  cent  on 
the  capital  invested. 

None  of  the  canals  in  the  south  of  France  belong  to  the  government 
The  usual  system  (unlike  that  of  the  Marseilles  Canal)  is  abont  as  ml* 
lows :  Land  proprietors,  desiring  irrigation,  apply  to  the  govemmentfiff 
the  use  of  so  many  cubic  meters  of  water,  to  be  delivered  throngD  a 
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caDal  of  their  own  construction.  Public  engineers  then  examine  and 
report  on  the  project,  and  sometimes  superintend  its  execution.  The 
designs  must,  in  all  cases,  be  approved  by  the  government,  but  when 
once  finii^hed  the  works  are  controlled  by  the  association,  except  in  the 
case  of  extensive  repairs  or  enlargements,  which  the  government  en- 
gineer must  supervise.  Each  commune  or  parish  watered  by  thecanal 
sends  a  deputy  to  the  committee  of  management,  who  order  its  affairs 
nnder  regulations  prescfibed  by  law.  This  system  has  its  advantages 
and  disadvantages.  Among  the  latter  is  a  certain  slovenliness  and 
lack  of  order  everywhere  observable.  In  the  south  of  France,  the  minute 
sabdivision  of  landed  property  is  illustrated  by  the  small  portions  in 
which  isrigating  waters  are  disposed  of.  Of  the  1,414  subscribers  to 
the  Canal  d'Isle,  1,095  required  a  supply  for  less  than  2^  acres  each,  and 
205  more  for  less  than  5  acres  each.  The  whole  discharge  required  for 
this  canal  is  but  70.6  cubic  feet  per  second.  Small  proprietors,  working 
their  own  lands,  realize  greater  benefit  from  irrigation  than  landlords. 
The  former  are  able,  with  its  assistance,  to  devote  more  time  on  their 
own  lands  to  profitable  labor.  The  latter  find  their  tenants  reluctant  to 
adTance  their  rents  in  proportion  to  the  cost  of  irrigation.  The  canals 
would  not  exist  but  for  these  small  proprietors ; '  yet  their  want  of  capital 
prevents  an  outlay  sufficient  to  secure  the  fcdl  advantages  of  irrigation. 

IRRIGATION  IN  SPAIN. 

The  physical  conditions  of  Spain  are  such  as  to  demand  extensive 
irrigation ;  yet,  of  her  125,000,000  acres,  only  500,000  are  irrigated.  The 
government,  however,  has  become  alive  to  this  necessity,  and  is  trying 
to  induce  capitalists  and  associations  to  do  what  it  is  unable  to  do.  In 
1866  it  enacted  an  elaborate  '*  law  of  waters,'^  granting  concessions  to 
canal  companies,  and  guaranteeing  protection  to  all  investment  of  for- 
eign capital.  It  invites  the  aid  of  local  associations,  but  reserves 
the  supreme  direction.  The  Iberian  Irrigation  Company  has  con- 
stracted  two  canals,  on  condition  that  they  shall  revert  to  the  gov- 
ernment after  ninety-nine  years,  the  company  being  exx)ected  within 
that  time  to  receive  back  their  principal  with  a  remunerating  interest. 
To  insure  the  turping  over  of  the  works  in  good  order,  the  government 
may  at  any  time  interfere,  and  may  retain  the  profits  of  the  last  five 
years  until  this  condition  is  met.  The  water-power,  however,  does  not 
revert,  but  continues  to  be  the  property  of  the  company.  Private 
branches  are  to  be  constructed  by  the  irrigators  themselves.  Owners 
and  tenants  of  land  are  not  required  to  pay  above  $7  per  acre  for  twelve 
waterings  per  annum,  each  equivalent  to  a  sheet  of  water  2|  inches 
tleep,  covering  the  whole  surface.  In  case  of  deficiency  of  water,  it  is 
distributed  pro  rata.  The  government  may  form  syndicates  to  control 
the  administaitttion  of  the  water,  and  may  compel  the  company  to  erect 
modules. 

The  Henares  Canal,  constructed  by  this  company,  may  be  taken  as  a 
{specimen  of  the  latest  improved  method  of  irrigation  in  Spain.  It  issues 
from  the  Henares  Kiver,  about  fifty  miles  from  Madrid,  and  is.  twenty- 
eight  miles  long.  It  irrigates  the  low  lands  along  the  river.  The  He- 
nares discharges  300  to  ^0  cubic  feet  per  second  during  nine  months, 
bat  declines  during  three  months,  reaching  a  minimum  of  140  in  August. 
The  maximum  discharge  of  the  canal  is  limited,  by  the  terms  of  con- 
cession, to  177  cubic  feet  from  October  to  June,  and  to  106  from  July 
to  September,  inclusive.  This  reduction  during  the  dry  months  is  to 
protect  the  rights  of  two  little  canals  constructed  under  prior  conces- 
sions.   The  watering  mains  of  the  Henares  Oansd  are  required  to  be  2^ 
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inches  deep.  It  has  been  estimated  that  Trith  this  depth  a  discharge  ot 
1  cubic  foot  i>er  second  is  snflficient  to  irrigate  8^  acres  per  day.  The 
works  on  this  canal  are  remarkable  in  both  design  and  execntion.  The 
water  is  raised  20  feet  by  a  curved  weir  390  feet  in  length,  of  very  elab- 
orate construction,  carried  down  into  the  solid  rock  beneath  the  bod  ot 
the  river.  It  is  supposed  that  the  highest  floods  will  rise  5  feet  above 
the  weir,  giving  a  dood  discharge  of  20,500  feet  per  second.  The  veloc- 
ity of  water  in  the  canal  is  limited  to  2.296  feet  per  second,  with  a  depth 
varying  from  3.28  to  4.92  feet,  and  a  width  of  8.23  feet.  The  modules 
at  the  head  of  the  canal  are  elaborate  and  costly,  bat  are  not  self-act- 
ing. The  discharge  is  regulated  by  a  very  neatly  fitting  cast-iron  sloice, 
raised  and  depressed  by  a  screw.  It  lets  the  water  into  a  chamber  of 
masonry,  out  of  which  it  escapes  over  a  beveled  iron  edge.  The  goard 
in  charge  keeps  the  water  at  a  certain  height  in  this  chamber,  opraio^ 
or  closing  the  sluice  according  to  the  rise  or  fall  of  the  canal.  The 
legolarity  of  the  discharge,  then,  depends  upon  the  honesty  and  fld^tj 
of  the  guard.  At  the  opening  of  the  season  each  irrigator  applies  for 
water  for  so  much  land  and  in  so  many  waterings,  using  a  printed  fono 
of  application.  lie  receives  a  set  of  checks,  one  for  each  watenog, 
their  counterfoil  duplicates  remaining  with  the  agent.  Each  check  pre^ 
scribes  the  number  of  hours  and  the  amount  of  water  from  a  specified 
module.  If  found  to  correspond  with  the  oiHcial  schedule  left  with  the 
guard,  the  water  is  furpished. 

This  canal  presents  several  examples  of  admirable  engineering  and 
constructive  ability.  It  crosses  the  Majano  torrent  through  a  qiteodkl 
iron  aqueduct  70  feet  long  and  6.2  feet  deep,  weighing  27,349  tons.  Its 
water-way,  10.17  feet  wide,  holds  90  tons  of  water,  but  has  streogtb 
sufficient  to  support  400  tons.  The  canal  has  an  available  water-porer 
of  3,G30  horse-power  during  nine  months,  and  1,450  during  three  moBtfas, 
rented  at  $50  per  horse-power  x>er  annum.  The  cost  of  this  canal  is 
estimated  at  $600,000.  It  is  considered  the  finest  one  in  Sjmin,  aadtlie 
only  one  construct^  upon  sound  engineering  principles. 

Among  the  remarkable  features  of  the  Spanish  irrigating  syatoffl  is 
the  "  Tribunal  of  the  waters  "  at  Valencia,  composed  of  the  syndics  of 
eight  different  canals.  These  eight  peasant  judges  sit  upon  benches  in 
front  of  the  old  gothic  doorway  of  the  Valencia  cathedral,  according  to 
an  oriental  custom  alluded  to  in  the  Holy  Scriptures,  (Prov.  xxxi,  23,) 
and  introduced  into  Spain  by  the  Saracens.  The  mutual  complaints  of 
irrigators  and  officials  of  each  canal,  in  turn,  are  heard.  The  syndic  of 
the  canal  in  question  presides  over  the  case,  and  then  retires,  leaving 
his  colleagues  to  award  judgment.  If  a  culpYit  should  remonstrate,  his 
fine,  it  is  most  likely,  would  be  doubled.  There  is  no  record  of  evidence, 
and  no  appeal.  Any  person  may,  however,  elect  to  be  tried  in  a  ©til 
court,  but  the  cost  of  the  latter  proceeding  is  sufficient  to  prevents 
extensive  use  of  the  privilege.  If  an  irrigator  refuse  to  appear,  his  water 
is  shut  off,  and  he  is  otherwise  punished.  If  he  be  a  man  of  rank,  the 
guards  report  the  case  to  a  magistrate,  who  personally  appe^  before 
the  court  with  the  culprit,  and  formally  subjects  him  to  its  jurisdiction. 
He  must  submit  to  the  award,  hat  in  hand,  and  in  respectful  mkxK^ 

IBRiaATION  IN  ITALY. 

Italy  has  had  long  exx)erience  of  the  advantages  of  irrigation.  In  tbc 
valley  of  the  Po  this  process  has  existed  from  time  ImmemoriaL  I^^ 
irruptions  of  northern  barbarians  during  the  earlier  ages  of  the  Christian 
era  caused  the  works  erected  under  the  old  Roman  Empire  to  fUl  io^ 
utter  dilapidation.   During  the  Middle  Ages  various  attempts  were  niade 
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to  restore  them.  These  efforts  date  baok  to  the  twelfth  centnry  in  Lorn- 
bardj,  and  to  the  fourteenth  in  Piedmont  The  topography  of  the 
valley  of  the  Po  has  presented  difiScnlties  in  the  use  of  the  main  stream 
for  irrigation,  which  have  been  but  lately  overcome  in  the  construction 
of  the  great  Cavour  Canal,  which  is  the  only  one  that  traverses  the 
primary  drainage-lines  of  the  valley.  The  affluents  of  the  river,  how- 
ever, are  more  manageable.  The  irrigating  districts,  stretching  back 
to  the  foot-hills  of  the  mountains,  at  an  inclination  of  5  to  12  feet  per 
mile,  embrace  about  4,000,000  acres,  of  which  about  1,000,000  are 
actually  irrigated,  and  draw  from  the  various  affluents  of  the  Po  an 
average  discharge  of  24,000  cubic  feet  per  second.  This  requires  the 
investment  of  capital  at  the  rate  of  $1,250  per  cubic  foot  i)er*8econd,  or 
830,000,000.  The  increased  rental  of  land  produced  by  this  improve- 
ment is  estimated  as  high  as  $4,500,000  per  annum.  The  tributaries  of 
the  Po  penetrating  the  snow-clad  ranges  of  the  Alps  insure  a  constant 
supply  of  water  for  summer  irrigation.  The  rivers  of  Lombardy  present 
a  very  advantageous  feature  in  their  lake-like  expansions,  which  not 
only  enable  them  more  easily  to  control  their  spring  floods,  but  also  to 
purify  their  waters  from  injurious  sediment  bfefore  delivering  them  to 
the  irrigating  canals.  The  entire  discharge  of  these  rivers  is  estimated 
at  fi5,000  cubic  feet  per  second. 

The  system  of  distribution  in  use  allows  to  each  irrigator  the  full 
discharge  of  tlie  channel  for  a  specified  number  of  hours  in  each  period 
of  rotation,  which  varies  in  length  from  seven  to  sixteen  days. 

Prior  to  the  unification  of  the  present  Kingdom  of  Italy  the  civil  code 
of  the  Austrian  Empire  was  in  force  in  Lombardy,  while  Piedmont  was 
rf^Iated  by  the  civil  code  of  Charles  Albert.  In  both  Lombardy  and 
Piedmont  the  state  claims  the  original  right  of  property  in  running 
waters,  which  cannot  be  utilized  for  irrigation  without  authority  from 
the  government.  Certain  prescriptive  rights  of  towns,  communes,  and 
associations  of  proprietors  to  supplies  which  they  have  enjoyed  for  an. 
indefinite  period,  have  been  recoguized.  In  disposing  of  the  waters  of 
iirigation,  the  government  sometimes  sells  its  right  in  toto,  or  grants 
leases,  both  perpetual  and  temporary.  During  the  progressive  period 
of  Italian  irrigation,  the  great  landed  proprietors  were  either  powerful 
feudal  nobles,  or  municipal,  religious,  or  charitable  corporations.  These 
proprietors  generally  possessed  large  capitals,  which  they  applied  to  the 
purchase  of  the  right  of  property  in  the  waters  of  irrigation,  and  to  a 
scientific  application  of  them  to  the  soil.  Under  their  patronage 
hydraolic  engineering  became  an  honored  profession,  attracting  superior 
minds  in  large  numbers.  These  powerful  proprietors  were  able  to  form 
combinations  whose  influence  even  arbitrary  govemm^its  were  com- 
pelled to  respect.  Hence  their  rights  of  property  in  water  have  never 
been  wrested  from  them,  and  only  to  a  limited  extent  have  they  been 
J'nbjected  to  governmental  regulation. 

In  Lombardy  no  general  rule  has  been  established  for  the  measure- 
ment and  distribution  of  water.  The  authorities,  general  or  local,  pre- 
scribe regulations,  which  at  any  time  may  be  altered  by  their  sui)eriors. 
Each  province  has  its  own  measure.  For  the  distribution  of  water,  the 
government  favors  the  organization  of  the  local  boards.  These  exercise 
their  authority  through  the  medium  of  elective  councils,  whose  powers 
are  defined  by  law.  They  are  aU  subject  to  the  prefecture  of  the  pro- 
vince. When  objects  of  special  importance  are  presented,  such  as  the 
construction  of  new  canals,  the  whole  body  of  coit>orators  is  summoned 
to  deliberate.  The  works  are  under  the  constant  supervision  of  gov- 
emm^t  engineers,  who  fix>m  time  to  time  inspect  them  and  reporting 
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condition  to  the  central  authority.  The  expenses  of  construction  and 
repair  are  assessed  by  the  delegated  council  upon  the  corporators,  bat 
this  assessment  is  not  in  force  until  approved  by  the  prefect  This 
principle  of  association  was  introduced  by  ]Srai>oleon,  during  his  saprem- 
acy  in  Italy.  It  has  worked  such  beneficent  results  that  even  the  Austrian 
government,  though  constitutionally  averse  to  all  popular  movements, 
has  never  been  able  to  dispense  witib  it.  The  cost  of  irrigation  in  the 
province  of  Mantua  is,  for  the  first  employer,  about  $850  per  cubic  foot 
per  second  per  annum,  where  the  land  is  nearly  all  cultivated ;  where 
but  partially  cultivated  the  cost  is  not  over  $750  per  annum  for  each 
foot  per  second.  The  second  employer,  using  the  surplus  left  by  the 
first,  pays  about  half  of  these  rates,  and  the  third  employer  bat  one- 
fourth.  Each  cubic  foot  per  second  brings  the  authorities  from  $1,300 
to  $1,500  per  annum. 

In  Piedmont  applications  for  the  use  of  irrigating  water  must  be  ac- 
companied by  three  documejits,  which  can  only  be  prepared  by  a  regu- 
lar hydraulic  engineer:  First,  a  plan  and  specification  of  the  works  to 
be  erected,  iUastrated  with  mathematical  diagrams;  second,  longitadi- 
nal  and  transverse  sections  of  the  river  or  torrent,  showing  its  maxi- 
mum, minimum,  and  average  discharge;  third,  a  detailed  exposition  of 
the  utility  of  the  works,  showing  also  that  they  will  cause  no  injary  to 
other  parties,  or  to  the  stream  itself.  These  documents  must  then  be 
officially  verified  by  the  government  epgineer,  who  embraces  in  his  re- 
port such  other  facts  as  may  be  necessary  to  the  comprehension  of  the 
whole  case.  Thre^o  methods  of  distribution  are  common :  First,  waters 
from  "  unregulated  outlets  "  are  distributed  according  to  "  use^  with- 
out reference  to  any  prescribed  quantity.  The  outlet  is  simply  an  open- 
ing in  the  bank  of  the  canal,  over  which  no  supervision  is  exercised 
except  what  is  necessary  to  prevent  injury  to  the  works.  Bice- 
fields  are  exclusively  supplied  from  unregulated  outlets.  The  second 
method  of  distribution,  from  both  regulated  and  unregulated  outlets, 
reffers  only  to  the  "  time  "  for  which  water  is  granted.  The  third  method 
measures  the  absolute  "  quantity  ^^  of  water  delivered.  In  Piedmont^  as 
in  Lombardy,  association  among  the  proprietors  is  encouraged  by  the 
government  in  the  administration  of  the  irrigation.laws. 

The  foregoing  facts  pertain  to  the  system  of  Italian  irrigation,  con- 
fined, as  it  was  till  lately,  to  the  affluents  of  the  Po.  The  utilization  of 
the  main  stream  by  the  construction  of  the  Gavour  Canal  is  one  of  the 
later  feats  of  progressive  engineering.  This  great  work  was  constructed 
under  contract  witli  the  Italian  government^  by  an  association  of  Eng- 
lish capitalists,  to  whom  it  has  proved  a  disastrous  investment  The 
association  was  bound  to  raise  a  capital  of  $16,000,000— $10,680,000  for 
construction ;  $4,060,000  for  payment  for  crown  canals  on  the  aiflaents 
of  the  Po ;  and  the  remainder,  $1,260,000,  for  the  extinction  of  private 
rights  to  irrigating  waters.  Upon  this  capital,  the  government  gnar- 
anteed  an  interest  of  6  per  cent,  per  annum  for  fifty  years.  Upon  the 
plea  that  the  company  was  insolvent  &om.  the  beginning;  that  it  re- 
sorted to  suspicious  *^  financiering ''for  the  raising  of  the  necessary 
funds;  and,  finally,  that  its  work  was  not  completed  according  to  con- 
tract, the  government  refused*  its  guaranteed  Though  defeated  in  its 
own  courts  of  law,  the  exx>ense  and  delay  in  securing  the  guarantee  ^ 
reduced  its  value  one-half^  entailing  a  fatal  loss  upon  the  capitalists. 

A  very  remarkable  and  unaccountable  engineering  blunder  marked 
the  commencement  of  this  great  enterprise.  The  company  relied  upon 
official  estimates,  stated  to  have  been  made  from  many  years  of  cai^ 
measurement,  whereby  the  minimum  discharge  of  the  Po,  at  the  point 
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where  the  canal  tapped  it,  was  fixed  at  4,167  cabic  feet  per  second.  On 
the  completion  of  the  canal,  it  was  found  that  dnring  July  and  August 
no  reliance  could  be  placed  upon  a  volume  greater  than  from  1,500  tc 
1,800  cubic  feet  per  second. 

The  canal  commences  near  Ghivasso,  on  the  left  bank  of  the  Po,  where' 
a  temporary  dam — soon  to  be  replaced  by  a  permanent  and  substantial 
weir— raises  the  water  8  feet.  The  entire  length  of  the  canal  is  fifty- 
three  and  one-third  miles,  sloping  at  least  1  foot  in  4,000  throughout 
the  whole  course,  and  in  some  parts  1  in  2,000.  At  its  head  it  is  131  feet 
wide  and  6.1  feet  deep.  Six  miles  below  it  narrows  to  60  feet,  and 
deepens  to  11.15  feet.  At  the  thirty-ninth  mile  the  section  changes  to 
40  feet  in  width  by  10.5  in  depth.  Its  velocity  varies  from  4.2  to  4.9 
feet  per  second.  It  crosses  the  Dora  Baltea  through  an  aqueduct  635 
feet  long,  supported  upon  nine  arches  each  52.5  feet  span.  Several  other 
streams  are  crossed  either  by  aqueducts  or  siphons.  The  company  owns 
live  hundred  and  four  miles  of  previously  constructed  canals,  and  is 
negotiating  for  the  purchase  of  several  other  canals.  It  supplies  several 
of  these  canals  at  different  points  along  its  line. 

Xear  Vercelli  the  water  of  the  Cavour  Canal  is  sold  to  a  co-operative 
society,  known  as  "  The  General  Association  of  Irrigation  west  of  Sesia." 
This  society  had  been  previously  incorporated  for  the  administration  of 
the  crown  canals  derived  from  the  Dora  Baltea.  Its  operations  illus- 
trate the  later  phases  of  Italian  irrigation.  It  is  constituted  of  deputies 
elected  by  associations  of  irrigators  in  the  different  communes  or  par- 
ishes. It  transacts  its  business  mostly  through  three  committees — the 
executive  committee,  the  committee  of  superintendence,  and  the  council 
of  arbitration.  The  first  of  these  is  the  executive  or  administrative 
power,  Tvhich  acts  under  the  supervision  of  the  second.  The  third  is  a 
court  for  the  settlement  of  disputes  and  for  the  redress  of  grievances 
arising  within  the  organization.  In  Noventiber  of  each  year,  each  0071- 
sorzioj  or  parish  society,  presents  to  the  general  authority  a  schedule 
of  the  number  of  acres  it  proposes  to  ii^gate,  and  demands  water  for 
the  coming  season,  in  the  following  proportions:  For  rice  lands,  1  cubic 
foot  per  second  for  each  43.75  acres;  for  summer  meadows,  1  cubic  foot 
I)er  second  for  100  acres;  for  maize,  1  cubic  foot  per  second  for  each 
304.3  acres.  The  gross  amount  of  water  is  then  placed  at  the  disposal 
of  the  comorziOj  and  by  its  ofUcers  distributed  to  the  several  irrigators. 
At  the  end  of  the  season  the  caiisarsio  pays  over  the  price  of  the  water 
actually  received. 

The  management  of  these  local  associations  is  confided  to  a  board  of 
direction,  consisting  of  their  deputy  to  the  general  association,  with  six 
to  nine  associates.  The  general  association  purchases  from  the  Cavour 
Caual  714.4  cubic  feet  per  second,  and  from  the  Dora  Baltea  Canals  674 
feet  per  second.  For  the  former  it  pays  $87  per  cubic  foot  per  second, 
charging  the  irrigator  896.  The  water  of  the  Dora  Baltea  costs  only 
$65,  and  is  sold  at  877.  .  The  higher  value  of  the  water  of  the  main 
stitjam  results  from  the  amount  of  fertilizing  silt  which  it  deposits  upon 
tbo  land.  The  society  irrigates  about  138,000  acres  of  land.  All  sur- 
plus water  not  absorbed  by  the  land  reverts  to  the  association  and  is 
re-collected  in  their  drains. 

•  mUiaATION  IN  INDIA. 

The  British  government,  ujwn  assuming  the  sovereignty  of  India,  found 
irrigation  canals  already  constructed.  The  English  authorities,  attempt- 
uig  to  enlarge  the  operation  of  the  Indian  irrigation  system,  especially 
"y  ingrafting  upon  it  the  principles  and  processes  that  have  been  so 
successful  in- the  south  of  Europe,  found  a  very  serious  obstacle  in  the  ^ 
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habits  and  ideas  of  the  Hindoos.  There  is  no  disposition  of  self-hetp 
among  them.  Their  indostry  is  controlled  and  cramped  by  their  roatiBe 
ideas  and  habits.  Hence  it  has  been  fonnd  impractiable  to  introduce 
those  elements  of  local  administration  which  have  been  found  so  effective 
in  Southern  Europe.  The  Hindoo  expects  the  government  to  manage 
all  the  details,  as  well  as  the  generski  matters  of  a  system  of  irrigation. 
This  imposes  upon  the  central  authority  a  burden  of  care  and  labor 
which  cannot  fail  to  greatly  retard  its  effective  action. 

lEBIOATION  IN  OUB  TEBBITGBIES. 

The  application  of  water  to  the  arid  areas  west  of  the  Mississiijpi 
dates  back  to  tbe  earliest  Spanish  colonization.  In  California,  Arizona, 
Nevada,  New  Mexico,  Colorado,  and  Texas  are  the  remains  of  old  xfoiks 
of  irrigation,  rude  copies  of  those  introduced  into  Spain  by  the  Saracens. 
In  New  Mexico  it  has  been  observed  that  the  method  of  terrace  or  bend 
distribution  has  resulted  in  the  impoverishment  of  the  higher  levdBby 
ttie  washing  of  the  fertilizing  principles  of  the  soil.  One  of  the  prelimi- 
nary points  of  a  more  effective  irrigation  will  be  the  avoidance  of  errors 
of  this  character.  As  a  8i>ecimen  of  the  manner  in  which  our  intelligent 
pioneer  agriculturists  deal  with  this  difficulty,  may  bte  cited  the  statement 
of  Governor  Hunt,  of  Colorado,  published  in  the  last  annual  report  of 
this  Department.  In  California  the  mission  fathers  sometimes  elevated 
water  for  irrigation  by  means  of  a  wheel  furnished  with  buckets,  and 
moved  by  force  of  the  current;  sometimes  the  uplifting  force  was  Hip- 
plied  by  animal  power.  The  water  was  raised  into  large  tanks  and 
distributed  over  the  neighboring  plains  and  slopes.  This  method  in- 
volved a  great  expenditure  of  labor  for  insignificant  results.  Sobae- 
quently  these  works  were  enlarged  by  the  construction  of  canals  reselling 
to  the  higher  elevations  of  mountain  streams,  and  securing  a  constant 
supply  of  water.  Then,  in  1833,  the  temporal  authority  of  the  mission- 
aries was  subverted,  the  Indians  refused  to  labor  upon  the  works  of 
irrigation,  and,  consequently,  these  fell  into  great  neglect  Many  of 
these  water- works  were  furnished  with  cisterns,  built  very  much  like 
those  of  Palestine  and  Syria,  mentioned  in  the  Scriptures. 

The  methods  of  constructing  these  Spanish  works  have  passed  away 
with  the  authority  which  devised  them,  and  the  abject  social  condition 
of  the  race  by  whose  labor  they  were  executed.  In  New  Mexico  the  usual 
method  of  irrigation  is  by  means  of  a  mother  ditch — acequia  ffi<Kir(J— con- 
structed at  public  expense,  from  which  each  farmer  nins  a  channel  to 
supply  his  own  farm.  The  supply  of  water  is  regulated  by  public 
authority.  The  necessity  for  irrigation  appears  to  be  less  pressing  as 
the  country  becomes  more  densely  settled.  The  rivers  are  growing  in 
volume,  while  intermittent  streams  are  becoming  constant.  Many 
acequias  are  falling  into  dilapidation  for  lack  of  use. 

This  idea  of  local  organization  for  the  construction  of  woiks  of  irriga- 
tion is  destined  to  an  enormous  extension  by  the  American  and  Eoroiiean 
emigrants  now  crowding  to  all  the  eligible  positions  of  our  public 
domain.  In  tbe  last  annual  report  of  this  Department  extracts  Itobi 
local  conespondence  were  given,  showing  some  of  the  methods  of  organi- 
zation for  the  construction  of  irrigating  works,  with  some  results  already 
obtained.  In  the  Greeley  colony  of  Oolorado  canals  are  constructed  by 
the  owners  of  farms  by  an  assessment  ranging  from  $1  to  $3  per  acrv. 
The  right  to  use  the  water  is  then  attached  to  the  land  in  perpetuity 
with  annual  assessments  for  repairs  and  superintendence.  In  favorable 
localities  in  New  Mexico  and  Colorado  the  farmers  of  a  neighborhood 
combine  in  similar  arrangements.    In  other  parts  of  the  country  com- 
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(janies  are  incorporated  by  government,  and  famish  %vater  at  a  stipulated 
rate  per  annum.  Sometimes  the.  charge  is  regulated  by  the  number  of 
cubic  inches  delivered,  and  sometimes  by  tbe  number  of  acres  watered 
to  an  average  depth.  The  Table  Mountain  Water  Company,  of  Jefferson 
County,  Colorado,  sell  water  at  81.50  per  cubic  inch,  to  be  taken  out  of 
the  ditch  with  spouts  or  boxes  at  right  angles  to  the  axis  of  the  current,  • 
no  spoat  allowed  of  a  section  greater  than  thirty  square  inches.  The 
boxes  are  3  inches  by  10,  and  set  edgewise  in  such  manner  that  there 
will  be  a  pressure  of  five  inches  upon  the  center.  Increase  of  superin- 
cumbent pressure  is  found  to  increase  loss  by  leakage. 

The  subject  of  irrigation  has,  till  recently,  received  comparatively 
little  attention  in  California.  Indeed,  elaborate  efforts  have  been  made 
to  demonstrate  that  its  necessity  is  more  fanciful  than  real ;  but  these 
efforts  diminish  as  the  wants  of  an  increasing  population  become  more 
pressing.  Irrigation  is  now  considered  a  prime  necessity  by  intelligent 
agriculturists  in  different  parts  of  the  State.  In  1862  the  State  legisla- 
ture passed  an  act  giving  to  irrigation  and  mining  canal  companies  the 
privileges  previously  exercised  by  railroad  coriwrations,  enabling  them 
to  condemn  private  lands  for  this  public  use. 

A  single  farmer  near  Sacramento  finds  it  profitable  to  in'igate  his 
farm  in  a  very  expensive  manner,  raising,  by  steam-power,  water 
irom  wells  to  tanks  14  feet  above  the  ground,  whence  it  is  distributed 
through  12,000  feet  of  subterranean  pipes.  The  coal  by  which  this 
water  is  raised  costs  from  815  to  $20  per  ton,  yet  the  high  prices  of 
farm  produce  in  the  neighborhood  render  this  operation  profitable. 

Associated  irrigation  enterprises  are  already  in  the  field.  Of  these, 
cue  of  the  most  important  is  the  California  Canal  and  Irrigation  Com- 
pany, which  proposes  to  construct  a  canal  trunk-line  from  the  south  end 
of  Kem  Lake,  northwardly,  a  distance  of  five  hundred  miles,  along  the 
Sierra  Nevada  to  Red  Bluff,  in  Sacramento  Valley.  This  canal  is  cal- 
culated for  navigation  as  well  as  irrigation,  and  will  derive  its  supply 
from  an  area  of  over  twenty  thousand  square  miles  of  the  western 
water-shed  of  the  sierra.  Another  trunk-line  is  proposed  on  the  western 
side  of  this  great  valley,  from  Kem,'Bucna  Vista,  and  Tulare  lakes,  run- 
ning northwardly  along  the  foo^hills  of  the  Coast  Eange  one  hundred 
and  sixty-three  miles,  and  thence  to  Stony  Creek,  two  hundred  miles 
f^cFther,  making  a  grand  total  of  nearly  nine  hundred  miles  of  canal,  with 
an  estimated  capacity  of  irrigating  nearly  10,000,000  acres  of  land. 

The  Lake  Tahoe  and  San  Francisco  Water- Works  Company  proposes 
to  draw  fiom  Lake  Tahoe,  through  Truckee  River,  and  a  canal  to  San 
Francisco,  over  800,000,000  gallons  of  water  per  day  for  the  supply  of 
this  city  and  towns  along  the  line  of  the  canal,  and  for  purposes  of  irri- 
gation. The  California  irrigation  Company  contemplates  the  construc- 
tion of  a  canal  from  the  west  bank  of  Sacramento  River,  Suisun  Bay, 
with  feeders  for  gathering  the  waters  of  smaller  streams.  The  object  of 
tliis  canal  is  the  irrigation  of  the  land  between  the  Sacramento  and 
the  Coast  Range.  The  Lake  Tahoe  and  American  River- Water  Com- 
pany proposes  to  draw  water  from  Truckee  River  and  Lake  Tahoe, 
ihrongh  Squaw  Valley,  and  by  tunnels  through  the  mountains  to  Ameri- 
can River,  in  Placer  County,  to.be  stored  in  a  great  reservoir  for 
domestic,  mining,  and  irrigation  purposes.  The  Tuolumne  Irrigation 
Caual  Company  proposes  to  construct  two  irrigation  canals  from  Tuo- 
lumna  to  San  Joaquin  River.  This  enterpflrise,  it  is  said,  will  render 
available  to  cultivation  500,000  acres  of  rich  valley  land  between  Merced 
and*  Stanislaus  Rivers.  Other  enterprises  have  been  inaugurated  for 
the  supply  of  water  to  cities,  towns,  and  mining  camps,  several  of  which 
also  tadade  water  for  irrigation.  ^^^^^ ,, Google 
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THE  CENTENNIAL  OF' AMERICAN  INDEPENDENCE-ITS  RELATIONS 
•  TO  AGRICULTURE. 

An  act  of  Congress,  approved  March  3, 1871,  provides,  as  stated  in 
its  title,  "  for  celebrating  the  one  hnndredth  anniversary  of  American 
Independence,  by  holding  an  international  exhibition  of  arts,  mana- 
factures,  and  products  of  the  soil  and  mine,  in  the  city  of  Philadelphia 
and  State  of  Pennsylvania,  in  the  year  eighteen  hundred  and  seventy- 
six.'^  The  credit  of  first  suggesting  this  form  of  celebrating  the  centen- 
nial of  American  Independence  has  various  claimants.  The  American 
Institute,  of  New  York,  first  memorialized  Congress  upon  the  subject, 
but  was  speedily  followed  by  a  joint  memorial  of  the  Franklin  Institute 
of  Philadelphia,  the  councils  of  that  city,  and  the  legislature  of  Penn- 
sylvania, Mr.  Morrell,  of  Pennsylvania,  (Chairman  of  the  House  Com- 
mittee on  Manufactures,  which  had  charge  of  the  bill,  in  a  speech  made 
upon  it,  alleged  that  the  subject  had  been  agitated  in  Philadelphia  as 
early  as  18G8,  and  that  a  leading  journal  of  ^Cincinnati,  in  1869,  bad 
suggested  editorially  the  holding  of  a  centennial  celebration  and  in- 
dustrial exposition  in  the  city  of  Philadelphia.  It  is  such  an  idea  as 
would  naturally  suggest  itself  to  thoughtful  minds,  and  numerous  per- 
sons may  rightfolly  claim  to  have  originated  it.  The  proposition  was  re- 
ceived with  favor  by  Congress,  and  an  animated  struggle  between  Net 
York  and  Philadelphia  for  the  honor  of  holding  the  exposition  resulted 
in  favor  of  the  latter  city. 

The  bill  as  passed  provides  that  an  exhibition  of  American  and  foreign 
arts,  products,  and  manufactures  shall  be  held,  under  the  auspices  of  the 
Government  of  the  United  States,  in  the  city  of  Philadelphia,  in  the 
year  1876.  A  commission,  consisting  of  one  delegate  ftom  each  State 
and  Territory,  is  constituted  by  appointment  of  the  President,  upon  the 
nomination  of  the  governors  of  States  and  Territories,  whose  duty  it  is 
to  prepare  ^nd  superintend  a  plan  for  holding  tiie  exhibition,  and,  in 
conjunction  with  the  authorities  of  the  city  of  Philadelphia,  to  fix  upon 
a  suitable  site  within  the  limits  of  the  city  where  the  exhibition  shall 
be  held.  The  act  provides  for  alternate  oomnaissioners  to  be  appointed 
in  the  same  manner  as  their  principals,  that  the  commission  shall  hold 
its  meetings  in  Philadelphia,  and  that  a  majority  shall  control  its 
business. 

It  is  further  the  duty  of  the  commission  to  report  to  Congress  a  suit- 
able date  and  appropriate  ceremonies  for  opening  the  exhibition,  plans 
of  the  buildings,  plans  for  the  reception  and  classification  of  articles 
for  exhibition,  custom-house  regulations  for  the  introduction  of  foreign 
articles,  anfl  other  matters  which  they  may  deem  important  When  the 
President  is  informed  by  the  governor  of  the  State  of  Pennsylvania  that 
provision  has  been  made  for  the  erection  of  suitable  buildings  to  he  in 
the  exclusive  control  of  the  national  commission,  it  is  made  his  duty  to 
issue  a  proclamation  fixing  the  time  and  place  for  holding  the  exhibition, 
and  to  turnish  copies  of  this  proclamation  and  the  regulations  adopted 
by  the  commission  to  the  representatives  of  foreign  countries. 

It  is  provided  that  the  commissioners  shall  receive  no  compensation, 
and  that  the  United  States  shall  not  be  liable  for  any  expenses. 

This  bill  does  little  more  than  give  such  national  recognition  to  the 
enterprise  as  will  accredit  it  with  foreign  countries,  leaving  the  labor, 
expense,  and  responsibility  to  be  borne  by  private  citizens,  with  such 
aid  as  can  be  given  by  the  city  of  Philadelphia  and  the  several  States. 
Congress  seems  to  have  exercised  extreme  caution  in  the  premises,  and 
will  probably  come  to  the  aid  of  the  national  commissioners  when  the 
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project  has  so  far  advanced  as  to  demonstrate  the  utility  of  farther 
legislation. 

Under  the  provisions  of  the  act  commissioners  have  been  appointed 
from  the  States  and  Territories  as  follows : 

AlahanM :  WUliam  M.  Byid,  coxmnissioner,  Selma ;  James  L.  Cooper,  alternate.  Hants- 
TiUeL  Arizona  Territory:  Kichard  C.  McCormick,  commissioner,  Tucson. (Waahin^ny 
D.  C. ;)  John  Wasson,  alternate.  Tucson.  Arkansas :  F.  W.  Gantt^  commissioner ;  Alex. 
McDonald,  alternate,  Little  Book.  California :  John  Dunbar  Creigh,  commissioner,  No. 
714  ShotweU  street,  San  Francisco ;  John  Middletbn,  alternate,  509  Montgomery  street, 
San  Francisco.  Colorado  Territory :  J«  MarshaU  Paul,  commissioner.  Fair  Play  ;  N.  C. 
Meeker,  alternate,  Greeley.  Connecticut:  Joseph  B.  Hawley,  commissioner,  Hartford ; 
WoL  P.  Blake,  alternate.  New  Haven.  Dakota  Territory :  George  A.  Batchelder,  com- 
missioner, Yankton,  Dstkota,  and  National  Hotel,  Washin^n,  D.  C. ;  Solomon  L.  Spink, 
alteniate,  Yankton.  Delaware :  William  T.  Bead,  commissioner.  New  Castle ;  John  H. 
Rodney,  alternate.  New  Castle.  District  of  Columbia :  James  £.  Dexter,  commissioner, 
323  Foar-and-a*half  street,  Washin^n :  Lawrence  A.  Gobnght,  alternate,  Washington. 
Florida:  John  8.  Adams,  commissioner,  JacksonviUe;  J.  1\  Bernard,  alternate,  ^udla- 
hassee.  Georgia:  Thomas  Hardeman,  Jr.,  commissioner,  Macon;  Lewis  Wain 
Smith,  alternate,  707  Walnut  street,  Philadelphia,  Pennsylvania.  Idaho  Territory : 
Thomas  Donaldson,  commissioner,  Boise  City:  James  S.  Beynolds,  fdtemate,  Boise  City. 
Jndumo.— John  L.  Campbell,  commissioner.  Wabash  College,  Crawfordsville ;  David  M. 
Boyd,  jr.,  alternate,  Pennsylvania  Bailroaa  office,  Philadelphia.  Iowa :  Bobert  Lowry, 
oommiasioner,  Davenport;  Coker  F.  Clarkson,  alternate,  Grundy  County.  HUnoia: 
Frederick  L.  Matthews,  commissioner,  CarlinviUe ;  Lawrence  Weldon,  alternate,  Bloom- 
ingtoD.  Eansaa:  John  A.  Martin,  commissioner,  Atehison;  George  A.  Crawford,  alter- 
nate, Fort  Scott.  Kentucky:  Bobert Mallory,  commissioner;  Smitii  M.  Hobb, alternate. 
Louisfona:  John  Lynch,  commissioner,  lock  box  980,  New  Orleans;  Thomas  C.  Ander- 
son, alternate,  Opelonsas.  Maine :  Joshua  Nye,  commissioner,  Augusta ;  Charles  P.  Kim- 
ball, alternate,  Portland.  Maryland:  Wm.  Prescott  Smith,  commissioner,  Baltimore ; 
John  W.  Davis,  alternate,  Annapolis.  MoMochueettB :  J.  Wiley  Edmands,  commissioner, 
Newton ;  Wm.  B.  Spooner,  alternate,  163  Congress  street,  Boston.  Mickigan :  James  Bir- 
ney,  commissioner.  Bay  uity ;  Claudius  B.  Grant,  alternate,  Ann  Arbor.  MlnMeota:  J. 
Fleteher  Williams,  commissioner,  Saint  Paul ;  W.  W.  Folwell,  alternate,  Saint  Anthony. 
Idmietipfi:  O.  C.  French,  commissioner,  Jackson.  Montana  Territory:  Wm.  H.  Chig- 
gett,  commissioner;  Henry  L.  Wairen,  alternate.  Nebraska :  Henry  8.  Moody,  commia- 
Bioner,  Omaha ;  B.  W.  Furnas,  alternate,  Brownsville.  Nevada :  William  Wirt  McCoy, 
commissioner.  Eureka,  Lander  County.  New  Hampshire :  Ezekiel  A.  Straw,  commis- 
Biouer,  Manchester ;  Asa  P.  Cate,  alternate,  Northfield.  New  Jersey :  Orestes  Cleveland, 
commissioner,  Jersey  City ;  John  G.  Stevens,  alternate,  Trenton.  New  Mea^  TerrUory: 
Eldridge  W.  Little,  commissioner,  Santa  F^.  Neio  York:  John  V.  L.  Pmyn,  commis- 
sioner, Albany ;  Charles  H.  MarshsJl,  alternate,  38  Burling  Slip,  New  York  City.  North 
Carolina:  Alfirecl Dockery,  commissioner,  Bockmgkam, Bichmond  County;  Jonathan  W. 
Albertson,  altemate^artford^  Perquimans  County.  Ohio :  Alfred  T.  Goshom,  commis- 
donerj  Cincinnati ;  Wilson  W.  Grimth,  alternate,  Toledo.  Cregon:  James  W.  VirtueL 
commissioner.  Baker  City;  Andrew  J.  Dufnr,  alternate,  Portland.  Pennsylvania:  Daniel 
J.  Morrell,  commissioner,  Johnstown ;  Asa  Packer,  'alternate,  Bethlehem.  Shade  Island : 
Georee  H.  Corliss,  commissioner.  Providence ;  Samuel  Powell,  alternate,  Newport.  South 
CwrtMna  :  James  L.  Orr,  commissioner,  Anderson ;  Archibald  Cameron,  alternate,  Charles- 
ton. Tennessee :  Thomas  H.  Cold  well,  commissioner.  Shelbyville,  Bedford  County ;  Wil- 
liam F.  Prosser,  alternate,  Nashville.  Texas:  William  Henry  ij^arsons,  commissioner, 
Houston,  Texas,  or  29  Broadway,  New  York.  Utah  Territory :  John  H.  Wickizer,  com- 
missioner, Salt  Lake  City :  Oscar  G.  Sawyer,  alternate.  Salt  Lake  City.  Vermont :  John 
N.  Baxter,  commissioner,  Butland ;  Henry  Chase,  alternate,  Lyndon.  Vtrainia:  Walter 
W.  Wood,  commissioner,  Halifax  Conrt-House.  Washington  Teiritory:  Flwood  Evans, 
commissioner,  Olympia ;  Alex.  S.  Abemathy,  alternate,  Cowlitz  County.  West  Vwginia : 
Alex.B.  Botclcr,  commissioner,  Shepherdstown ;  Andrew  J.  Sweeney,  alternate.  Wheel- 
ing. Wisconsin:  David  Atwood, commissioner, Madison ;  Edward I>. Holton, anemate^ 
Milwaukee.  Wyoming  Territory :  H.  Latham,  commissioner^  Laramie  City ;  Bobert  H. 
Lambom,  alternate,  125  South  Fifth  street,  Philadelphia. 

A  majority  of  the  commission  assembled  in  Philadelphia  on  the  4th 
day  of  March,  1872,  where  they  were  welcomed  by  the  authorities  of  the 
<nty,  and,  during  a  protracted  session,  were  entertained  as  its  guests. 
A  permanent  organization  was  effected,  as  follows : 

OFFICERS. 

PrevMfen^^Joseph  B.  Hawley,  Connecticut. 

ViceifTesidents. — Orestes  Cleveland,  New  Jersey ;  Alfred  T.  Godiom,  Ohio ;  William 
M.  Byid,  Alabama ;  John  Dunbar  Creigh,  California ;  Bobert  Lowry,  Iowa» 
Execniive  commissioner, — William  P.  Blake,  Connecticut. 
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Tem^rary  8ecreiaPy,—Jje\yiB  Wain  Smith,  Philadelphia,  PennsylTaoia,  alternata  k 
Georgia. 
Coufuselor  and  solicitor  for  the  comnUsnon, — John  L.  Shoemaker,  Philadelphia. 

STA2a>It76  OOMMXITBES. 

ExecutUse  committee. —  Daniel  J.  MorreU,  Pennsylvania;  John  V.  L.  Pfuyn,  New  York; 
George  H.  Cor  lias,  Rhode  Island ;  Wm.  Preecott  Smith,  Maryland ;  John  Lynch,  Looii- 
iana ;  John  G.  Stevens,  Now  Jersey ;  Walter  W.  Wood,  Virgioia. 


Comrnittee  on  plams  and  orcAi^ectare.— AUred  T.  Goshom,  Ohio ;  William  Henrj  Paraoiu, 

N.  Baxter,  Vermont ;  Eze' ' 

4X1  Cleveland,  New  Jersey ; 

Committee  on  tariffs  and  tran9portation,^A>.  C,  French,  Mississippi ;  David  U.Boyd,  jr^ 


Texas ;  John  N.  Baxter,  Vermont ;  Ezekiel  A.  Straw,  New  Hampshire ;  David  Atwood, 
WisooDsin ;  Orestes  Cleveland,  New  Jersey ;  George  A.  Batchelder,  Dakota. 


Indiana ;  Charles  H.  Marshall,  New  York ;  Joshna  Nye,  Maine ;  Andrew  J.  Sweeney, 
West  Virginia;  Wm.  F.  Pnoeser,  Tennessee ;  John  H.  Wickizer,  Utah, 

Committee  on  finance, — J.  Wiley  Edmands,  Massachnsetts ;  Asa  Packer,  PenDsyWa&U; 
Samnel  Powell,  Rhode  Island ;  James  Bimey,  Michigan ;  J.  Marshall  Paul,  Colonda 

Committee  on  foreign  affatrB.-^ohn  L.  Campbell,  Indiana ;  John  G.  Stevens,  New  Jer- 
sey ;  -Robert  H.  Lambom,  Wyoming ;  John  V.  L.  Pmyn,  New  York ;  Lewis  Wain  Soitb, 
Georgia. 

Committee  on  ofasHficatian  and  opening  aervicea.-^-James  L.  Orr,  South  Carolina;  Bichaid 
C.  McCormick,  Arizona;  Henry  S.  Moody,  Nebraska;  Samnel  Powell,  Rhode  laUad; 
Wilson  W.  Griffith,  Ohio. 

Comrnilteeon  legislation,^^l>stYid  At  wood,  Wisconsin  ;  Orestes  Cleveland,  New  Jene; ; 
William  M.  Bynl,  Alabama ;  William  F.  Prosser,  Tennessee ;  James  £.  Dexter,  Distect 
of  Columbia;  Solomon  L.  Spink,  Dakota;  William  E.  Clagget,  Montana. 

The  city  of  Philadelphia  has  macle  a  liberal  appropriation  for  prelim- 
inory  expenses.  The  essential  requisites  of  a  proper  site  for  the  pro- 
posed exhibition  seem  to  be  found  in  Fairmount  Park,  wnicb  has  beep 
selected  by  the  commission.  Within  its  area  of  3,000  acres,  a  lib- 
eral, open,  elevated  space,  traversed  by  railroads  and  accessible  by  street 
cars,  can  be  set  apart  for  the  buildings  which  may  be  needed.  The  fine 
scenery  of  the  park,  which  embraces  within  its  limits  the  romantic 
Schuylkill  and  Wissahlckon,  will  add  much  to  the  pleasure  of  visitore. 
The  city  has  an  excellent  reputation  for  healthfulness,  good  order,  and 
cleanliness;  in  all  respects  it  woithily  represents  American  ideas  and 
progress,  and  as  the  principal  manufacturing  city  in  the  United  States 
it  possesses  pecaliar  advantages  for  displaying  the  processes  and  pro- 
ducts of  that  form  of  industry.  The  international  chaiucter  of  tbeei- 
bibition  apparently  rendered  it  necessary  that  a  large  sea-board  cit; 
should  be  the  place,  and  no  serious  objection  to  Philadelphia  was  made 
by  the  representatives  of  the  States  whose  industry  is  mainly  agricnl- 
tural.  The  disadvantages  to  agricultural  exhibitors  and  visitors  loci- 
dent  to  the  selection  of  Philadelphia  seem  to  be  inevitable,  and  the 
representatives  of  that  interest  must  begin  at  once  to  study  how  to  over- 
come them,  a  lab(#  which  may  have  compensating  benefits.  Agrieal- 
ture  must  play  a  more  important  part  than  it  has  heretofore  eiUier  Ib 
national  or  international  expositions  of  industry. 

Those  who  are  charged  with  official  responsibilities  connected  intii 
the  exhibition  will  anxiously  study  the  history  of  former  enterprises  of 
like  nature,  and  there  will  be  a  general  desire  for  information  concern- 
ing their  most  prominent  characteristics  and  important  results. 

Competitive  exhibitions  of  the  products  of  industry  mark  a  new  era 
in  the  history  of  mankind.  They  perform  in  modern  socie^,  whicb  is 
organized  for  peace,  the  functions  of  military  triumphs,  trophies,  aod 
tournaments  of  the  earlier  ages,  in  which  society  was  organized  for 
war.  i 

Originating  in  France^  in  the  latter  part  of  the  last  century,  tbey 
were  contemporaneous  with  the  French  revolntion,  and  may  be  said  \( 
have  been  an  outgrowth  of  it.  That  country  was  then  fertbestad 
vanced  both  in  the  useful  and  ornamental  arts,  and  the  first  purely  vadns- 
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trial  expositions  were  of  the  processes  and  products  of  manufactures* 
Before  that  time  fairs  were  periodically  held  in  many  cities  of  Europe, 
bat  these  were  concourses  of  merchants,  met  for  trade,  not  exhibitions 
for  the  encouragement  of  industry. 

After  returning  from  his  Italian  campaign,  Napoleon  projected  an  ex-' 
position  of  French  national  industry,  and  erected  a  structure  in  the 
Champs  de  Mars,  the  scene  of  later  and  greater  exhibitions,  where  it 
was  held.  This  was  the  first  exposition  held  under  national  auspices, 
and  Napoleon  deserves  not  only  the  honor  of  originating  it,  but  also  of 
establishing  the  jury  system,  and  defining  methods  of  classification  and 
administration  which  have  been  of  continued  utility.  His  success  was- 
assured,  for  the  French  add  to  the  instinctive  sympathies  of  race  the  ideasr 
and  feelings  which  belong  to  members  of  an  old  and  powerful  nationality. 
The  world  has  repeatedly  seen  what  maybe  effected  by  appealing  to 
Frenchmen  in  the  name  of  France.  Industrial  expositions  demonstrated 
that  they  were  first  in  arts  as  in  arms,  and  they  have  constantly  striven 
to  maintain  their  supremacy.  Under  every  ruler  the  introduction  of  new 
industries,  and  the  encouragement  of  old,  take  rank  among  the  princi* 
pal  concerns  of  the  French  government. 

The  national  industrial  expositions  held  at  Paris  in  1802,  180G,  1819^ 
1823, 1827,  1834^  1839,  1844,  and  1849  wereof  constantly  increasing  pro- 
portions, testifying  not  only  a  rapid  progress  in  the  arts  and  industries, 
but  also  a  growing  sense  of  their  importance  to  society  and  of  the  duty 
of  the  state  to  foster  and  encourage  them.  They  had  also  an  infiuence 
upon  other  conntries,  which  presently  manifested  itself  in  a  new  phase 
of  industrial  progress. 

The  application  of  steam  power  to  the  production  and  transportation 
of  commodities,  beginning  with  the  era  of  industrial  iBxpositions,  has 
caused  the  immense  development  of  inventions  and  industries  charac* 
tenziog  the  present  century,  and  from  it  have  resulted  the  international 
comities  and  competitions  which  have  found  their  highest  and  most 
intense  expression  in  international  industrial  fairs  and  expositions. 

The  Efiglish  people,  though  inventive  and  progressive,  are  slow  to 
accept  ideas  from  abroad;  they  are  wedded  to  old  habits,  and  English 
workmen  have  been  and  are  disposed  to  adhere  to  their  own  methods 
and  processes.  England  quietly  submitted  to  the  superiority  of  the 
French  in  all  fabrics  of  art,  elegance,  and  luxury,  &nd  it  was  after  French 
industry,  under  the  stimulus  of  national  encouragement  and  special  edu- 
cation, began  to  combine  taste  and  cheapness  in  the  production  of  articles 
of  comfort  and  use,  thus  developing  a  dangerous  trade  rivalry  witb  Eng* 
land,  that  the  English  people  discovered  that  the  processes  and  results 
of  industry  were  matters  not  only  of  individual  but  also  of  national 
concern.  They  became  convinced  of  the  importance  of  systematic  tech- 
nical education,  and  recognized  the  superiority  attained  in  many  indus- 
tries abroad  as  the  direct  result  of  superior  educational  facilities. 

Prior  to  the  intemational  exhibition  or  world's  fair  of  1851,  Eng- 
lish societies  for  the  encouragement  of  the  arts  made  collections  of  the 
materials  and  products  of  manufactures,  and  great  fairs,  which  were  com- 
mercial or  financial  in  their  objects,  were  held,  and  local  exhibitions  of 
domestic  fabrics  were  made  at  Manchester,  Birmingham,  and  Dublin^ 
^hich  were  extensive  and  interesting;  but  were  without  national  recog- 
nition, and  did  not  claim  to  be  representations  of  national  industry. 

911  the  continent  of  Europe  the  example  of  the  French  national  expo- 
sitions had  been  imitated  in  Spain,  the  ^Netherlands,  Germany,  and 
Bussia ;  but  these  movements  made  no  deep  impression  in  history  or 
literature;  and  their  character  and  results  are  difficult  to  trace.    In  1845 
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an  exhibition  of  indostrial  products  was  given  at  Mnnich,  under  the 
patronage  of  the  King  of  Bavaria,  an  example  imitated  by  Belgium 
in  1S47,  in  the  ^'  ea^sition  de  Vindustrie^  held  at  Brussels,  which  it 
vealed  the  inferiority  of  Belgian  prbducts,  as  compared  with  FreDch;  a 
disadvantage  which  the  former  country,  in  accordance  with  the  usual 
results  of  competitive  exhibitions,  has  since  striven  very  succ^sfolly  to 
overcome. 

The  following  record  of  French  industrial  expositions  indicates  tbc 
progress  of  that  nation's  industries : 
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1834 
1839 
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1849, 


Champs  de  Mars 

Loavre 

Lonvre 

Esplanade  des  Invalides 

Loavre 

Loavre. 

Loavre :... 

Place  de  la  Concorde .. . 

Champs  filys^es 

Champs  filysdes 

Champs  filys^es 


France  having  thus  thoroughly  naturalized  industrial  expositioDSj  was 
prepared  to  invite  the  competition  of  the  world,  but  in  this  was  antici- 
pated by  England,  which  had  the  honor  of  originating  the  first  interna- 
tional exhibition,  and  eclipsing  all  former  achievements  in  the  novel  and 
brilliant  world's  fair  held  at  London  in  1851.  While  the  governmeot 
assumed  no  responsibility  for  tUs  enterprise^  it  had  such  informal  recog- 
nition as  resulted  from  the  fact  that  the  pnnce  consort  was  the  first  to 
suggest  it  to  the  Society  of  Arts,  on  June  15, 1849,  and  was  its  president 
and  patron;  and  the  appointment  of  a  board  of  royal  commissionera,  to 
participate  in  its  management,  impressed  upon  it  the  stamp  of  nation- 
ality. The  fairy  structure,  known  throughout  the  world  as  the  Crystal 
Palace,  erected  for  the  uses  of  the  exhibition,  was  a  revelation  in  aichi' 
tecture,  and  was  itself  worthy  of  the  highest  prize  offered  to  the  indns^ 
trial  achievements  of  mankind.  The  fur  was  a  pecuniary  success.  It 
was  nndert^en  ui)on  voluntary  subscriptions,  which  stood  as  a  secnritr 
for  capitalists  who  assumed  resi)onsibilities  to  the  amount  of  11,000^000, 
upon  which  the  Bank  of  England  advanced  all  the  money  required  The 
fair  opened  on  May  1, 1851,  and  continued  until  October  11,  beiag  visited 
by  6,170,000  persons.  The  whole  number  of  exhibitors  was  17,900,  amoog 
whom  there  were  distributed  3,088  medals,  being  at  the  rate  of  a  prize 
to  every  5J  exhibitors.  The  commissioners  received  about  two  and  a 
Half  million  dollars,  and,  after  paying  all  expenses,  had  a  surplns  of  over 
a  million  dollars. 

The  world's  fair  of  1851  was  such  an  exhibition  of  the  resnlts  of  in 
dustry  as  had  never  before  been  seen ;  it  had  the  most  beneficial  m 
far-reaching  consequences,  and  was  the  beginning  of  a  series  of  similar 
enterprises,  to  which  we  will  briefly  allude,  ending  in  the  nniversal 
exposition  of  1867,  which,  because  of  its  various  excellencies  and  the  part 
taken  in  it  by  the  United  States,  is  deserving  of  attentive  study. 

In  1853  an  international  exhibition  was  held  in  New  York  under  tu^ 
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management  of  a  joint-stock  company  chartered  by  the  legislature  of 
that  State.  The  President  of  the  United  States  and  several  Federal 
and  Stat«  anthorities  assisted  at  the  opening  ceremonies.  It  was  held 
in  a  crystal  palace^  constructed  of  the  same  materials  as'  the  London 
baiidiugy  upon  which  it  is  said  to  have  presented  some  imi)ortant  im- 
provements, though  bat  one-third  of  the  size.  Though  not  a  financial 
success^  it  served  to/lemonstrate  the  progress  of  the  manufactures  of 
the  United  States,  and  gave  important  encouragement  to  domestic  in- 
dustry. . 

In  1855  France  adopted  the  principle  of  international  competition,  and 
held  an  exposition  which  attracted  23,954  exhibitors,  and,  as  contrasted 
with  the  world's  fair  of  1851,  showed  marked  industrial  progress. 
Very  creditable  international  expositions  were  made  at  Haarlem  and 
Brnssels  in  1861,  and  in.  1862  England  gave  her  second  international 
exhibition  in  a  building  erected  for  the  purpose  in  South  Kensington,  a 
suburb  of  London,  which  attracted  87,000  more  visitors  than  the  world's 
fair  of  1851.  There  were  28,653  exhibitors.  The  government  of 
Austria  proposes  to  hold  an  international  exposition  of  the  products  of 
agricultore,  art,  and  industry  at  Vienna  in  the  spring  of  1873,  in  which 
the  United  States  have  been  invited  to  co-operate.  The  subject  has  been 
a  matter  of  correspondence  between  the  Austrian  minister,  resident  at 
Washington,  and  our  State  Department,  and  is  now  before  Congress. 

Owing  to  the  lack  of  governmental  recognition  or  encouragement,  the 
United  States  had  not  a  proper  national  representation  in  the  interna- 
tional exhibitions  prior  to  the  Paris  universal  exposition  of  1867;  but 
the  part  which,  notwithstanding  great  disadvantages,  our  country*  then 
performed  was  in  every  way  creditable  to  us  as  a  nation,  and  entitles  us 
to  expect  favorable  responses  to  the  invitation  which  our  centennial 
celebration  will  extend  to  foreign  countries. 

In  the  history  of  France  there  has  not  been  a  prouder  moment  than 
the  opening  of  this  last  and  greatest  exhibition  of  the  varied  and  benefi- 
cent gifts  of  nature  and  the  triumphs  of  human  toil  and  genius.  In  all 
the  general  features  of  arrangement  and  management  it  attained  to 
almost  ideal  perfection,  and  while  our  national  commissioners  may  plan 
something  different,  it  will  be  difScult  to  accomplish  anything  better. 

The  universal  exposition  toot  its  origin  from  imperial  decrees  of  1865 
and  later  dates,  which  fixed  the  time  of  its  opening  on  April  1, 1867,  and 
placed  it  under  the  direction  of  an  imperial  commission  of  sixty  mem- 
bers, of  which  the  Prince  Napoleon  was  named  president.  The  place 
selected  for  the  exhibition  was  the  Champs  de  Mars,  where,  in  1798, 
under  the  rule  of  the  directory,  the  first  national  display  of  the  products 
of  industry  was  made.  It  is  a  parade  ground  in  rectangular  form,  having 
an  area  of  110  acres.  To  this  was  added  the  island  of  Billancourt,  con- 
taining 52  acres,  in  which  the  display  of  agricultural  implements  was 
made. 

The  commissioners  divided  the  objects  to  be  exhibited  into  ten  principal 
groups,  under  which  were  arranged  ninety-five  classes,  constituting  a 
scientific,  exhaustive,  and  fiiymmetrical  catalogue  and  classification  of 
the  things  which  minister  to  the  wants  of  civilized  men,  employ  their 
labors,  and  adorn  their  lives. 

In  the  middle  of  the  grounds,  adorned  by  fountains,  an  ornamental 
b<^en  was  laid  out  in  the  form  of  a  rectangle  with  rounded  ends, 
traversed  longitudinally  by  a  great  avenue,  and  cut  by  three  cross 
avenues,  all  of  which  extended  to  the  extremity  of  the  grounds.  Around 
this  garden  was  constructed  a  gallery  having  the  same  form,  which  was 
devoted  to— 
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Geoup  I. — Consisting  of  works  of  art,  classified  from  1  to  5,  the  inner 
portion  of  this  gallery  next  the  garden  being  set  apart  to  the  display  of 
such  antiquities  from  the  relics  of  the  flint  or  stone  age,  downward  to 
the  eighteeutli  century,  as  would  eonstitute  a  history  of  human  labor. 

Outward  from  this  successive  galleries  were  erected,  each  accommo- 
dating a  group  of  objects  arranged  in  the  following  order: 

Group  II.— Apparatus  and  applications  of  the  liberal  arts,  daases  6 
to  13. 

Geoup  III. — Furniture  and  other  objects  for  the  use  of  dwellings, 
classes  14  to  26. 

Geoup  IV.— Clothing,  including  fabrics,  and  other  objects  worn  upon 
the  person,  classes  27  to  39. 

Geoup  V.— Products,  raw  and  manufactured,  of  mining  induBtry, 
forestry,  &c.,  classes  40  to  46. 

Geoup  VI.— Apparatus  and  processes  used  in  thecommon  artSjdassea 
47  to  66. 

Geoup  VII.— Food,  fresh  or  preserved,  in  various  states  of  prepara- 
tion, classes  67  to  73. 

Here  terminated  the  principal  building  upon  an  exterior  avenue,  there 
being  places  elsewhere  for  the  display  of  the  other  groups,  viz: 

Geoup  VIII. — Live  stock  and  specimens  of  agricultural  buildings, 
classes  74  to  82. 

Geoup  IX. — Live  produce  and  specimens  of  horticultural  works, 
classes  83  to  88. 

Geoup  X. — ^Articles  exhibited  with  the  special  object  of  improvingtte 
physical  and  moral  condition  of  the  people,  classes  89  to  95. 

This  building  constituted  a  series  of  concentric  galleries,  ellipsoidal  in 
form  and  one  story  in  height,  the  two  inner  galleries  being  built  of  stone 
and  the  outer  ones  of  iron.  These  galleries  were  divided  at  the  sides 
of  the  building  into  rectangular  spaces  by  the  avenues;  and  other  streets 
radiating  from  the  central  space,  and  extending  to  the  periphery,  made 
divisions  which  were  small  in  the  center  and  widened  in  progressing 
outward,  like  the  spaces  between  the  spokes  of  a  wheel. 

The  products  of  each  country  followed  the  direction  of  the  streets  and 
avenues,  so  that  in  passing  along  these  all  the  various  articles  belong- 
ing to  the  first  seven  groups,  exhibited  by  one  nation,  were  successively 
seen,  while  in  following  the  galleries  all  the  objects  in  one  group  exhib- 
ited by  every  nation  were  presented  to  the  spectator.  There  was  thus 
given  the  opportunity  for  studying  the  development  of  any  art  or  Indus- 
try of  diflfereut  nations,  or  the  development  of  all  the  arts  and  industries 
UB  displayed  in  the  products  of  a  single  country,  the  comparison  of  one 
country  with  another  being  conveniently  and  easily  made.  The  build- 
ing covered  39  acres.  Its  greatest  length  was  1,125  yards,  its  greatest 
width  about  515  yards,  and  its  circumference  nearly  a  mile.  Thirty-five 
countries  claimed  and  occupied  a  place  within  it.  Its  streets  and  avenues 
which  latter  we  have  likened  to  the  spokes  of  a  wheel,  divided  it  into 
sixteen  spaces,  of  different  form,  but  nearly  equal  area,  of  which  France 
absorbed  seven,  Great  Britain  occupied  two  and  a  half,  Belgium  one, 
Prussia  one,  and  Austria  little  more  than  one-half;  the  United  States 
filled  about  one-third  of  a  division,  or  one  forty-eighth  part  of  the  whole. 
There  were  50,220  exhibitors,  703  of  whom  were  citizens  of  the  Unit^ 
States.  Mr.  Beckwith,  commissioner  general  on  the  part  of  the  United 
States,  published  with  his  report  a  table  showing  the  very  high  position 
conceded  to  American  products  by  the  award  of  prizes  to  exhibitors.  In 
comparing  the  g:eneral  percentages  of  the  various  prizes  to  the  whole 
number  of  exhibitors  and  the  percentages  which  the  awards  to  eacn 
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country  bore  to  the  namber  of  its  exhibitors,  it  appears  that  the  United 
States  had  the  highest  general  average,  except  France;  stood  next  to 
France  in  the  percentage  of  gold  medals,  silver  medals,  and  honorable 
mentions;  and  bore  away  a  larger  percentage  of  grand  prizes  than  any 
other  country,  being  three  to  one  better  than  France,  and  distancing  all 
other  competitors. 

The  history  of  the  American  portion  of  the  exposition  is  a  record  of 
great  difficolties,  overcome  by  the  disinterested  zeal  and  untiring  labors 
of  a  few  patriotic  citissens. 

The  French  minister  resident  at  Washin^n,  by  a  letter,  dated  Mareih 
27, 1865,  invited  the  United  States  to  participate  in  the  exposition,  and 
suggested  the  appointment  of  an  agent  to  represent  our  Government  at 
Paris.  The  matter  was  the  subject  of  official  correspondence  between 
Mr.  Bigelow,  our  minister  to  France,  Mr.  N.  M.  Beckwith,  a  highly 
aoeompUshed  and  patriotic  American  gentleman  then  residing  in  Paris, 
and  Mr.  Seward,  our  Secretary  of  State.  After  the  promulgation  of  the 
plans  of  the  imperial  commission,  it  appeared  that  the  selection  of  cer- 
tain officers  was  iudi8i)en«able  to  participation  in  the  exposition  by  the 
United  States,  and  Mr.  Bigelow,  minister  to  France,  was  constituted 
special  agent  of  the  United  States,  Mr.  N.  M.  Beck  with,  commissioner 
general  of  the  United  States  for  the  exixisition,  M.  J.  F.  Loubat,  hon- 
oraiy  commissioner,  and  J.  0.  Derby,  general  agent,  resident  at  New 
York.  '  , 

The  necessity  of  acting  before  Congress  could  mteet  to  validate  these 
ap]K)intments,  or  make  any  appropriation  for  expenses,  placed  the  agents 
of  the  United  States  at  an  extreme  disadvantage,  and  the  mass  of  cor- 
ra]x)ndeuce  between  our  representatives  and  the  imperial  govemxneut 
is  made  up  of  urgent  demands  on  the  one  side  for  more  time  for  prepa- 
ration, and  as  urgent,  and,  at  last,  peremptory  demands  for  more  speed 
upon  the  other. 

The  apparent  indifference  and  negligence  on  the  part  of  our  national 
and  State  legislatures  and  the  people  at  large  was  a  result  of  the  dis- 
organization of  business  and  industries  consequent  upon  the  civil  war 
in  whicb  the  country  had  been  engaged,  and  these  difficulties  were  at 
last  partially  overcome  by  the  untiring  labors  of  Mr.  Beckwith,  and  the 
gentlemen  officially  associated  with  him.  As  it  was,  the  opening  of  the 
exhibition  found  the  department  allotted  to  the  United  States  a  scene 
of  confusion,  resulting  fh)m  the  late  delivery  of  goods,  and  the  absence 
of  exhibitors,  which  prevented  such  display  to  the  juries  as  time  and 
taste  might  have  afforded. 

Congressional  action  with  reference  to  the  Paris  exposition  was  as  fol- 
lows :  By  joint  resolution,  approved  January  15, 1866,  the  action  of  the 
Secretary  of  State  in  appointing  agents  to  represent  the  Government, 
8:c.,  was  approved,  and  certain  powers  were  given  to  him  and  to  the 
general  agent  at  New  York  City.  By  joint  resolution,  approved  July  5. 
18GG,  the  sum  of  one  hundred  and  fifty-six  thousand  four  hundred  ana 
three  dollars  was  appropriated  to  the  specified  puqioaes  oi*  providing 
furnitnre  and  fixtures  in  that  part  of  the  buildings  assigned  to  the  use 
of  the  United  States,  for  accommodations  in  the  park,  com|)ensation  of 
principal  agent,  office-rent  and  clerk-hire  in  New  York,  trdn8i)ortatlon 
and  reception  of  goods,  attendance  at  the  exhibition,  linguists,  clerk- 
bire,  &c.,  at  Paris,  and  the  expense  of  ten  professional  and  scleutillc 
commissioners  representing  the  United  States,  who  were  appointed  by 
tbe  President.  The  President  was  authorized  to  appoint  twenty  addi- 
tional commissioners  to  serve  without  salary  or  payment  of  exiienses. 

Joint  resolution,  approved  January  11, 1867,  authorized  the  Commit 

Digitized  by  CjOOQ IC 


296  AGBICULTUBAL  BEPOBT. 

sioner  of  Agriculture  to  collect  and  forward  for  exhibition  suitable  sped- 
mens  of  the  cereal  products  of  the  United  States. 

Joint  resolution,  approved  March  12,  1867,  constituted  the  United 
States  commission  at  the  exhibition,  consisting  of  the  commissioner 
general,  the  thirty  commissioners  above  authorized,  and  twenty 
honorary  commissioners  to  be  designated  by  the  commission  and  to 
serve  without  compensation.  An  appropriation  of  $50,000  was  made 
to  meet  additional  expenses.  This  made  the  total  appropriations  for 
expenses  amount  to  the  sum  of  $206,403,  being  nearly  $100,000  less  than 
the  estimate  of  the  commissioner  general.  The  expenses  of  the  Paris 
agency  amounted  to  $90,918.33,  and  the  Kew  York  ageacy  spent 
$54,473.33. 

The  American  side  of  the  exposition  revealed  unexpected  excellencies 
and  equally  unexpected  defects.  The  inventors  of  the  ocean  cable, 
printing  telegraph,  and  reaping  machine,  received  grand  prizes^  and  a 
Massachusetts  woolen  mill  was  admitted  to  the  front  rank  of  mstitii- 
tions  which  have  developed  harmony,  among  co-operators,  and  promoted 
in  an  eminent  degree  the  material,  moral,  and  intellectual  well-being  of 
workingmen.  Only  ten  prizes  in  this  new  order  of  recompense  were 
distributed  by  the  jury. 

The  eighteen  gold  medals  'carried  away  by  American  exhibitors  ^ere 
awarded  to  musical  instruments,  steam-engines,  agricultural,  sewing, 
and  other  machines  and  machine-tools,  flre-amm,  axtifiiciaV  teeth,  gold 
and  silver  ores,  and  specimens  of  short-staple  cotton.  The  American 
pianos  were,  as  compared  with  all  others,  of  unapproachable  exceUenoe, 
and  the  celebrated  musicians  of  Europe  exhausted  the  language  of 
eulogy  in  their  praise.  The  marked  superiority  in  guns,  cannon,  and 
implements  of  warfare  of  the  United  States  might  be  pardoned  by  the 
philanthropist,  because  of  a  like  superiority  in  ambulance  service  and 
organizations,  medical  and  sanitary,  for  the  relief  of  sick  and  woonded 
soldiers. 

After  the  close  of  the  exposition  the  reports  of  the  United  States 
commissioners  and  of  the  scientific  experts  employed  by  them  vere  pub- 
lished by  order  of  Congress,  in  six  octavo  volumes,  and  have  been 
widely  distributed. 

The  exhibition  made  by  the  United  States  was  not,  to  the  ordinaiy 
observer,  an  adequate  representation  of  American  ideas,  arts,  or  inven- 
tions, but  from  it  the  thoughtful  student  could  infer  excellencies  not 
exhibited.  In  the  mowing  machine  he  would  see  a  result  of  high  wages 
in  a  form  of  agriculture  in  which  land  is  plentiful  and  labor  scarce,  and 
would  rightly  suppose  the  existence  of  numberless  smaller  inventions 
and  appliances,  less  costly,  but  not  less  important,  springing  itom  tlie 
same  causes,  and  illustrating  the  inteUigence  of  the  American  farmer 
and  the  mutually  helpM  relations  of  the  American  agriculturist  aod 
artisan.  The  sewing  machine  would  speak  not  less  eloquently  of  the 
sphere  of  woman's  labor,  and  the  employments  and  comforts  of  the 
American  home  which  has  innumerable  and  nameless  conveniences 
unknown  to  other  countries  except  in  so  far  as  Yankee  notions  may 
have  reached  them  as  an  article  of  commerce. 

Of  the  products  of  agriculture,  notwithstanding  the  eflForts  of  ^e 
Department  of  Agriculture,  nothing  like  an  adequate  display  was  made, 
and  it  is  noticeable  that  raw  cotton  was  the  only  article  upon  exhibition 
deemed  worthy  of  a  gold  medal,  the  peculiar  excellency  of  which  is  tjio 
result  of  natural  advantages  possessed  by  the  United  States.  In  tuo 
department  of  cereals,  where  our  country  should  have  exceUed  ail 
nations,  there  was  a  comparatively  meager  display^  and  although  some 
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specimens  of  wheat  from  California,  Wisconsin,  Illinois,  Iowa,  and  Min- 
nesota were  excellent  in  quality,  and  the  com  of  Illinois  surpassed  in 
the  size  of  its  stalks  and  the  profusion  of  the  grain  anything  in  the 
exhibition,  the  display,  as  a  whole,  did  not  attract  attention  or  compare 
favorably  with  that  made  by  Russia,  Egypt,  Austria,  Prussia,  England, 
France,  or  even  Australia.  The  variety  and  excellence  of  the  grain 
crops  of  these  and  other  countries  represented  in  the  exposition  were 
strongly  manifested,  and  awakened  in  the  minds  of  the  American  com- 
missioners serious  concern  for  the  agricultural  interests  of  the  United 
States. 

One  of  the  lesson^  taught  by  the  exposition  was  that  our  export  trade 
in  wheat  must  encounter  the  dangerous  rivalry  of  Russia,  and  can  only 
be  maintained  for  a  time  by  such  attention  to  the  introduction  of 
superior  seeds  and  such  care  in  all  the  processes  of  preparation  for 
market  as  will  insure  superiority  of  product.  This  is  the  conclusion 
announced  by  those  whose  duty  it  was  to  inform  themselves  thoroughly 
upon  the  subject,  and  they  apprehend  that  improved  agriculture,  the  in- 
troduction of  machinery,  and  additional  facilities  of  transportation  will 
eventaaUy  enable  Bussia  to  exclude  the  United  States  from  any  profit- 
able European  market  for  grain.  It  is,  therefore,  a  matter  of  paramount 
coocem  to  the  agriculturists  of  the  country  to  provide  against  such  a 
contingency  by  improvements  in  the  art  of  agriculture  and  by  seeking  to 
create  or  control  other  markets,  and  more  especially  by  substituting  for 
grain  the  culture  of  other  and  more  profitable  products. 

The  exhausting  effects  of  the  continued  exportation  of  grain  is 
shown  in  the  constantly  declining  product  per  acre  of  the  States  depend- 
ing upon  this  trade,  and  a  continued  removal  westward  of  the  zone  of 
.  largest  productiveness  to  new  soils  of  natural  fertility.  It  is  possibly 
nnfortunate  that  this  process  was  ever  apparently  profitable,  and  its 
cessation  in  the  near  future  may  not  prove  to  be  a  calamity.  Increase 
of  population  and  the  development  of  mining  and  manufacturing  in- 
dustry tend  to  enable  the  farmer  to  withdraw  from  the  foreign  market, 
and  to  cultivate  the  perishable  crops,  which  are  beneficial  to  the  land 
and  are  consumed  near  to  the  place  of  production.  Under  this  process 
fertiUty  is  gradually  restored  to  the  soU  and  the  profits  of  agriculture 
are  permanently  increased  by  the  steady  demand  of  a  home  market. 

The  exposition,  whic)i  disclosed  a  danger  to  our  agriculture  that  since 
then  has  been  so  plainly  manifested  as  to  draw  words  of  warning  from 
the  President  in  his  annual  message,*  gave  hints  which  may  help  us  to 
a  remedy.  It  opened  to  our  view  a  field,  until  lately  untried  by  the 
American  agriculturist,  in  which  other  countries  have  met  with  most 
distinguished  success,  as  may  be  illustrated  by  reference  to  the  history 
of  a  single  product.  Specimens  of  beet  sugar,  the  machines  for  its  man- 
ufacture, and  the  statistics  of  its  production,  had  a  prominent  place  in 
the  exposition,  and  in  one  of  the  most  interesting  and  valuable  reports 
of  the  American  commissioners. 

Looking  at  the  results  which  have  been  accomplished  in  other  coun- 
trieSf  the  importance  of  this  industry  to  the  United  States  can  hardly 
be  estimated.  Its  introduction  into  France,  Gtermany,  and  Austria  has 
given  these  countries  thePT)Ower  of  self-supply,  with  a  rapidly  increasing 

*  The  extension  of  railroads  in  Europe  and  the  East  is  bringing  into  competition 
^ith  onr  agricultural  products  like  products  of  other  countries.  Self-interestt  if  not 
Bclf-nreeervation,  therefore,  dictates  caution  against  disturbing  any  industrial  interest 
of  the  country.  It  teaches  us,  also,  the  necessity  of  looking  to  other  markets  fox  the 
Bale  of  our  Buiplos.— Annual  message,  1669. 
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consumption,  and  the  latter  conntry  is  largely  an  exporter  of  beet 
sugar. 

The  declared  value  of  the  various  forms  of  foreign  sugars  which,  in 
the  year  1870,  entered  into  consumption  in  the  Tluit^  States  was  nearly 
$72,000,000,  being  little  less  than  the  value  of  the  total  domestic  exjwrt 
during  that  year  of  wheat,  flour,  com,  and  all  other  kinds  and  pnxlncte 
of  grain,  and,  counting  commissions,  freights,  &c.,  cost  the  coautrv 
many  dollars  more  than  was  realized  from  its  foreign  trade  in  bread* 
stuffs.  TLat  this  was  an  exceptionally  favorable  result  is  shown  by 
reference  to  former  years,  the  statistical  reports  fof  1869,  for  instance, 
showing  a  dift'erence  against  the  country  ui>on  the  exchanges  of  domestic 
breadstuffis  for  foreign  sugars  of  nearly  $34,000,000.  In  a  national  ])oint 
.of  view,  it  looks  as  if  it  would  be  of  advantage  to  divert  a  considerable 
portion  of  the  labor  and  lands  employed  in  wheat  culture  to  the  growth 
of  sugar  beets. 

There  are  further  economies  to  be  considered.  The  farmers  of  this 
country  paid  for  refined  sugar  during  1870  the  average  price  of  17  cents 
per  pound,  while  in  Prance  the  price  of  refined  sugar  is  stated  by  the 
general  report  of  the  Paris  exposition  to  be  lOJ  cents  per  |M)und,  a  dif. 
ference  to  the  disadvantage  of  the  American  cousamer's  family  of  $158 
year.  It  is  further  of  grave  consequence  that  the  use  of  sugars  in  thii 
country  is  greatly  restricted  by  their  excessive  cost,  and  a  fall  of  50|«r 
cent,  would  probably  quadruple  their  consumption,  thus  giving  to  the 
American  product  four  times  as  great  a  market  as  that  which  foreign 
sugars  supply.  The  annual  consumption  of  sugar  in  France  has  risen 
fix)m  an  average  of  two  i)ounds  for  each  person,  in  1830,  to  an  average 
of  fourteen  pounds,  in  1865. 

The  prospect  thus  opened  to  the  American  agriculturist  is  almoet 
boundless,  and  the  incidental  benefits  of  this  industry  are  nearly  as 
great  as  irs  direct  rewards.  The  cultivation  of  the  sugar  beet  has  re- 
deemed large  districts  of  Europe  from  comparative  barrenness.  The 
factory  must  be  near  to  the  farm,  and  while  its  labors  build  up  villages 
and  give  employment  in  the  winter  season  to  the  tillers  of  the  wil,  its 
refuse  fattens  cattle  and  manures  the  land.  In  France,  in  addition  to 
its  sugar  product,  the  beet  is  now  employed  in  the  manufacture  of  al- 
cohol, almost  to  the  exclusion  of  fruits  and  grain,  thus  effecting  a  great 
economy  of  food ;  and  in  large  districts  beet  oulture  has  doubled  the 
product  of  wheat,  and  has  increased  to  five  times  in  number  the^ttle 
owned  by  the  people,  while  efiectiug  a  proportional  improvement  in 
quality. 

It  cannot  be  doubted  that  this  industry  can  be  prosecuted  with  sac- 
cess  in  the  United  States.  Experiments  have  shown  that  the  sugar- 
be<»t  can  be  produced  in  large  quantities  and  of  exceptional  richness  in 
a  number  of  States ;  and  efforts  in  the  manufacture  of  sugar  have  been 
made  not  only  a  scientific  but  also  a  commercial  success. 

At  the  beginning  of  the  present  century  the  process  was  little  more 
advanced  in  France  thAn  it  now  is  in  this  country.  In  1810  cane  sugar 
reached  the  enormous  price  of  sixty  cents  per  pound  in  France,  and  the 
possibility  of  self-supply  became  a  question  of  national  importance.  It 
attracted  tbe  attention  of  the  Emperor  Napoleon,  and  the  originator  of 
national  expositions  used  such  rigorous  measures  as  insured  tbe  suc- 
cess of  this  new  industry.  He  set  a[)art  large  tracts  of  laud  to  the  col- 
ture  of  beets,  and  devoted  a  million  of  francs  to  its  eucourageuient. 
Schools  were  established  in  which  the  process  of  manufacture  was 
taugb  t,  and  domestic  sugar  was  exempt  from  taxation.  These  measores, 
followed  by  the  imiiosition  of  heavy  duties  on  imported  sugars,  gave  the 
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iudnstry  firm  footing,  and  since  attaining  its  present  dimensions  it  is  a 
source  of  considerable  revenue  to  the  government.  Successful  in  France, 
it  spread  rapidly  into  Austria  and  Prussia ;  and  in  Russia,  Holland,  Bel- 
gium, and  Sweden  it  has  attained  to  importance. 

Mr.  Henry  F.  Q.  D'Aligny,  United  States  commissioner  to  the  Paris 
exposition,  whose  report  upon  beet  sugar  is  of  great  value,  says :  ^*  The 
rapid  growth  and  development  of  this  industry  throughout  Europe 
fonnsone  of  the  most  interesting  spectacles  of  the  present  century,  and 
the  economic,  social,  and  industrial  questions  to  which  it  has  given  rise 
have  attracted  the  attention  and  mono])olized  the  labors  of  the  lea<liug 
minds  of  the  countries  in  which  it  has  been  established.  The  beet  has 
foQDd  its  supporters  and  adherents  in  the  cabinets  of  kings,  the  acade- 
mies of  science,  in  agricultural  societies  and  farmers'  clubs,  in  the  ^ 
machine-shop,  and  in  the  peasant's  cottage.  No  other  industry  of 
modern  times  has  so  successfully  harmonized* the  agricultural  and 
manufacturing  iuterestSf  which  have  heretofore  been  regarded  as  inimical 
to  each  other,  or  has  originated  and  supported  so  many  subservient  and 
minor  interests." 

When  this  country  is  as  much  in  earnest  about  the  matter  as  other 
countries  have  been,  the  manufacture  of  bee^sugar  will  be  a  success. 
One  of  the  most  important  results  of  the  Paris  exi>osition  is  its  effective 
presentation  of  this  subject  to  the  American  people;  and  it  is  to  be 
ho{)ed  that  a  number  of  States  will  exhibit  beet-sugar  in  the  centennial 
exposition,  and  that  American  invention  will  improve  upon  the  foreign 
mauafacturiug  process,  which,  as  now  pursued,  involves  the  outlay  of 
cousideruble  capital. 

The  influences  of  the  world's  fair  of  1851  and  the  Paris  exposition 
of  18G7  were  most  directly  exerted  upon  manufacturing  industry.  The 
Loudon  fair  left  in  the  minds  of  the  English  people  a  comfortable  sense 
of  the  8U|)eriority  of  th%  metallic  and  textile  fabrics  of  Great  Britain 
over  those  of  other  countries.  France  and  other  continental  nations  saw 
tbis  plainly,  and  not  only  had  the  good  sense  to  adopt  English  models  and 
processes,  but  were  capable  of  improving  upon  them.  While  England 
stood  still  contentedly,  they  were  making  rapid  progress,  and  the  result 
was  that  iu  the  Paris  exposition  England  fell  to  the  eighth  place  in  the 
percentages  of  awards.  This  revelation  of  comparative  inferiority  was 
asbock  to  the  English  nation,  which  manifested  itself  in  intense  expres- 
sions of  alarm,  anxious  inquiries  into  its  causes,  and  search  for 
remedies. 

The  direct  influence  of  these  industrial  exi^ositions  upon  agriculture 
is  dis])layeil  in  their  history  and  literature.  It  will  not  be  questioned 
that  their  indirect  inilueitce  has  been  largely  beneficial.  Agriculture 
is  benefitted  by  all  other  culture.  The  establishment  or  development  of 
any  manufacturing  industry  benefits  the  farmer  by  cheapening  what  he 
Wants  to  buy,  alid  by  making  a  better  market  for  that  which  he  has  to 
sell. 

Recognizing  the  direct  and  indirect  benefits  flowing  from  international 
industrial  exiK)sitions  in  the  past,  we  turn  from  their  study  to  look  for- 
ward to  the  coming  centennial  exhibition  with  confidence.  What  can 
agriculture  do  for  our  grand  national /ete  to  which  the  world  is  invited  t 
what  can  it  do  for  agriculture!  The  pi-oiwsed  answer  to  these  questions 
is:  make  an  exiKisition  of  industries  which  shall  be,  on  our  side,  dis- 
tinctively American,  and  in  every  sense  worthy  of  our  country. 

Competitive  exhibitions  have,  in  the  United  States,  belonged  espe- 
cially to  the  sphere  of  agriculture,  and  their  management  by  voluntary 
associations  has  been  uniformly  successful.    Having  attained  to  their 
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largest  expression  in  State  agricoltaral  fidrs,  there  have  been  latterly 
indications  of  degeneracy,  and  to  some  extent  a  perversion  from  their 
true  functions.  The  centennial  exhibition  suggests  for  them  a  new 
purpose,  and  will  inspire  and  organize  reform.  It  will  be  a  national 
exposition  of  agriculture,  with  opportunity  for  inter-state  competitioxL 
The  constitution  of  the  centennial  coinmission  suggests,  or  makes 
necessary,  this  form  of  organization.  In  it  the  States  are  separately 
and  equally  represented,  and  while  the  commission  has  national  charac- 
ter and  general  functions,  by  virtue  of  national  recognition,  the  fact 
that  it  is  a  congress  of  State  representatives  must  impose  npon  its  mem- 
bers special  duties,  and  give  form  and  character  to  the  exposition. 
Tolerably  well-informed  Americans,  and  very  intelligent  English  people, 
have  but  vague  and  inaccurate  ideas  of  the  resources  and  distinguishing 
characteristics  of  the  several  States  of  the  Union,  while  in  oth^  coan- 
tries,  possessing  a  different  language  and  literature,  accurate  knowledge 
of  these  matters  must  be  confiuied  to  a  very  few  persons.  To  our  trans- 
atlantic visitors  the  centennial  exhibition  will  adequately  express  and 
individualize  the  United  States  of  America. 

It  will  be  the  duty  of  the  national  centennial  commission  to  settle 
forms  of  classification  of  all  articles  which  may  be  exhibited,  and  it  is 
desirable  that  these  forms  should  be  published  as  soon  as  possible.  Its 
classification  of  the  products  of  agriculttu^  should  be^  as  far  as  ia  prac- 
ticable, adopted  by  sJl  township,  county,  and  State  agricultural  societies, 
whose  fairs  thenceforth  would  become  preparatory  studies  for  the  cen- 
tennial exposition.  Every  agricultural  society  should  have  its  centennial 
committee,  charged  with  the  special  duties  of  a<;quiring  and  difinsing 
information  concerning  the  methods  and  progress  of  the  national  exhibi- 
tion^ and  of  bringing  forward  worthy  competitors  for  the  prizes  which 
it  will  offer.  By  a  system  of  representation  carried  into  the  State  cen- 
tennial committees  belonging  to  the  State  agricultural  societies,  every 
interest  and  locality  would  be  cared  for  and  stimulated  to  excellence. 

The  uniform  superiority  maiiifested  by  France  in  the  Paris  exxK>sitioii 
is,  in  part,  attributable  to  a  preliminary  official  scrutiny,  which  excluded 
all  articles  unfit  for  exhibition.  The  American  people  would  not  snbmit 
to  such  governmental  interference;  but,  so  far  as  agricultural  products 
are  concerned,  we  have,  fortunately,  a  method  of  attaining  the  same 
end  without  exciting  jealousy.  The  labors  of  the  centennial  committees 
of  the  agricultural  societies  would  naturally  culminate  in  the  establish- 
ment of  a  new  order  of  prizes,  to  be  awarded  by  subordinate  and  State 
committees  to  exhibitors  of. articles  of  superior  merit,  which  would  place 
them,  free  of  cost  to  the  exhibitor,  in  the  States'  department  of  the  cen- 
tennial exhibition,  or  would  make  proportional  contribution  to  this 
purpose. 

A  definite  portion  of  space  in  the  exposition  must  be  set  apart  to  each 
State  and  to  each  group  or  class  of  articles  exhibited;* and  there  must 
be  somewhere  lodged  a  power  of  selection  which  will  exclude  redun- 
dancies, unless  the  whole  matter  is  left  to  chance.  The  plan  herein 
suggested  will  effect  this  purpose;  for^  though  it  leaves  every  one  free 
to  offer  for  exhibition  what  he  pleases,  it  will  generally  decide  the  selec- 
tion, and  all  complaints  of  injustice  may  be  averted  by  giving  a  right  of 
appeal  from  subordinate  te  superior  committees. 

This  plan  involves  the  important  incidental  benefits  of  a  more 
thorough  and  perfect  development  of  the  existing  voluntsury  agricul- 
tural associations,  and  the  added  efficiency  which  they  will  gain  from 
systematic  preparation  for  inter-state  competition  in  the  national  depart- 
ment of  the  exposition^  and  from  recognition  as  State  c^xtesonial 
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agencies,  within  their  sphere.  GDhese  infiaences  would  be  greatly 
strengthened  if  the  national  commission  should  offer  a  place  in  their 
highest  order  of  recompenses  to  the  State,  which  presents  the  most 
efficieiit  organizations,  voluntary  and  governmental,  for  the  promotion 
of  agriculture. 

The  method  of  exhibiting  the  agricultural  groups,  adopted  by  the 
Paris  exposition,  as  well  as  their  classification,  is  deserving  of  notice. 
Group  8,  consisting  of  "live  stock  and  specimens  of  agricultural  build- 
ings," contained  eight  classes,  viz:  farm  buildings  and  agricultural 
works;  horses, asses,  and  mules;  bulls,  buffaloes,  &c.;  sheep  and  goats; 
pigs  and  rabbits;  poultry;  sporting-dogs  and  watch-dogs;  useful  insects; 
iish,  &C.  These  classes  were  shown  upon  the  island  of  Billancourt,  in  a 
series  of  exhibitions,  renewed  every  fortnight,  and  arranged  as  follows : 
ApriL — ^First  fortnight,  plows,  hydraulic  machines,  and  steam-engines. 
Second  fortnight,  steam  plows,  harrows,  rollers,  &c. 

Maif.^First  fortnight,  drills,  vehicles,  harness,  chums,  and  utensils. 
Second  fortnight,  mowing  and  winnowing  machines,  rakes,  hay-making 
apparatos,  &c. 

June^^iiist  fortnight,  competition  in  farming  and  examination  of 
spedmens  of  rural  establishments.  Second  fortnight,  chaff  and  root- 
catters,  horse-hoes,  mills,  &c. 

July, — ^First  fortnight,  apparatus  for  clipping  domestic  animals.  Sec- 
ond fortnight,  hoisting-machines  and  apparatus. 

Auffust. — ^First  fortnight,  threshing-machines  and  apparatus  for  clean- 
ing and  preserving  grain.  Second  fortnight,  portable  ovens,  apparatus 
for  cookmg  vegetables,  washing  linen,  and  manufacturing  manures. 

September  and  October. — ^Examination  of  various  agricultural  indus- 
tries. 

The  exliibition  of  animals,  arranged  in  the  same  manner  as  that  of 
farm  implements,  began  with  breeding  sheep,  in  the  first  fortnight  of 
AprO,  and  changed  fortnightly,  in  the  following  order:  Fat  animals, 
.  dairy  cattle,  and  breeders;  sheep  for  wool  and  breeders;  horses  and 
other  animals  for  draught;  poultry  and  small  animals ;  cattle  for  labor 
and  breeders ;  saddle-horses,  hunters,  ponies,  &c ;  dogs,  draught-oxen ; 
pigs  and  breeders ;  asses,  mules,  &c. ;  fat  animals ;  animals  acclimatized 
or  capable  of  becoming  so. 

The  exhibition  of  group  9,  consisting  of  live  produce  and  horticultu- 
ral works,  was  made  in  fourteen  competitive  series,  succeeding  each 
other  fortnightly,  as  in  group  8,  and  is  so  minutely  and  fully  catalogued 
that  a  satisfactory  condensation  is  impracticable.  Beginning  Apnl  1, 
there  was  a  principal  exhibition  of  flowers  and  firuits,  and  a  minor  exhi- 
bition of  every  kind  of  useful  or  ornamental  shrub,  plant,  tree,  fruit,  or 
vegetable  which  wQuld  then  be  in  perfection,  concluding  with  a  princi- 
pal exhibition  in  October  of  all  kinds  of  vegetables. 

A  similar  system  of  alternating  exhibitions  wiH  necessarily  be  adopted 
by  the  centennial  commission,  for  in  no  other  way  can  the  x>erishable 
products  of  the  earth  be  shown,  and  in  the  department  of  machinery, 
&c.,  it  will  effect  a  needed  economy  of  space  while  ministering  to  the 
convenience  and  profit  of  exhibitors  and  visitors.  There  should  be  care- 
ful discrimination  of  indigenous  and  exotic  varieties  of  plants,  fruits, 
and  flowers;  and  a  prize  should  be  offered  for  the  largest  and  most  com- 
plete collection  of  native  varieties'in  each  class.  Indeed,  this  should  be 
throughout  a  trait  of  the  agricultural  side  of  the  exposition,  and  it  will 
have  not  only  an  industrisd  but  also  a  scientific  interest.  It  will  be  a 
pleasure  to  see  what  varieties  of  plants  and  animals  have  originated 
within  the  United  States,  or  what  plants  have  been  produced  by  skillful 
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cnltivatioD)  as  also  to  see  whatimprovement  or  new  qualitiea  foreign  varie- 
ties have  takeu  from  acclimatization,  aud  the  care  bestowed  upon  theoi 
European  countries  exhibited  at  Paris  specimens  of  wheat  aud  ooni 
grown  from  well-known  American  varieties.  The  centennial  exhibition 
may  show  large  progress  in  this  direction,  and  testify  to  the  matml 
benefits  resulting  from  the  system  of  international  exchanges  of  seeds 
and  plants  conducted  by  this  Department. 

In  the  exhibition  of  live  stock  it  will  appear  that  the  finest  and 
purest  specimens  of  noted  foreign  strains  have  been  sought  for,  regani- 
less  of  cost,  by  our  breeder.  While  this  will  greatly  redound  to  our 
honor,  it  will  be  less  interesting  and  profitable  to  our  foreign  visitors 
than  the  exhibition  which  can  be  made  of  the  finest  specimeDs  of 
domestic  animals  which  are  of  native  origin  or  of  lineage  too  obscore  to 
be  traced.  Cattle  of  foreign  origin  and  pure  blood  are  most  interestJDg 
to  us,  because  of  peculiarities  of  form  and  character ;  and  careful  breed- 
ing for  many  generations  has  necessarily  imparted  to  them  special  ei- 
cellencies,  which  are  often  accompanied  with  as  marked  defects.  Aq 
added  vame  to  the  peculiar  excellence  of  pure  breeds  consists  io  thatit 
is  a  fixed  quantity,  and  may  be  employed  as  a  factor  with  the  ccrtaiatr 
of  a  definite  product.  The  great  worth  of  this  quality  has  been  so 
plainly  manifested  in  imported  stock  that  many  persons  believe  tibat 
whatever  is  of  value  must  necessarily  have  come  from  abroad,  and  would 
credit  to  some  obscure  foreign  parentage  every  marked  exceil<*iioe. 
While  the  acclimatization  of  exotics  is  of  very  great  and  often  para- 
mount usefulness,  as  is  shown' in  the  gift  of  Indian  com  and  the  potato 
by  America  to  Europe,  and  the  acquisition  by  this  country  of  tbem^ 
rino  sheep,  it  must  be  generally  true  that  the  stock  of  each  coootrj 
will  possess  certain  characteristics  best  adapted  to  its  own  propaga- 
tion and  preservation,  involving  qualities  most  useful  to  nm  This 
may  be  safely  illustrated  by  the  common  milk-cow  of  the  Ameri- 
can farmer,  which,  as  a  feeder  and  breeder  and  a  producer  of  milk  a&d 
beef,  is  generally  more  serviceable  and  profitable  than  any  imported 
stock.  The  same  thing  may  be  ^aid  most  emphatically  of  the  hones  of 
native  strain,  which  the  really  well-to-do  American  farmer  relies  opoo 
for  general  service.  What  might  be  accomplished  with  such  stocky  by 
means  of  generous  treatment  and  careful  breeding,  has  not  yet  been  de- 
termined ;  and  in  this  regard  our  farmers  owe  to  their  coantiy  an 
important  duty  which  they  have  not  discharged.  In  the  four  years 
yet  to  elapse  this  suggestion  may  be  acted  upon,  and  an  exhibition 
may  be  made  of  native  stock  which  will  do  honor  to  the  conntiy. 
Superior  excellence  has  never  been  attained  or  perpetuated  anywhere. 
except  through  conscientious  efforts  to  improve  the  good  gills  which 
nature  freely  offers. 

Should  the  centennial  commisMon  adopt  a  plan  similar  to  that  of  the 
Paris  exposition,  which  will  exhibit  in  one  view  the  various  productaof 
each  State,  and  render  a  comparison  of  one  State  with  another  easy, 
there  will  oe  an  admirable  opportunity  for  observing  the  influence  which 
the  arts  aud  industries  mutually  exert  upon  each  other.  In  comparing 
the  United  States  with  foreign  countries,  or  one  foreign  country  with  an- 
other, differences  of  laws,  habits,  modes  of  living,  race,  &c,  enter  as  un- 
known quantities  of  potential,  but  indefinite  influence,  casting  doubt 
upon  all  conclusions.  The  different  States  of  the  American  Onion  have 
laws  of  substantial  uniformity;  while  they  have  a  mixture  of  races  there 
is  but  one  people ;  and  such  differences  as  appear  between  the  purey 
agricultural  States  and  those  which  have  combined  agricultural  and 
manufacturing  industry  will  be  attributed  to  their  true  cause.  The 
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effort  which  each  State  will  make  to  exhibit  Tarions  excellencies  will 
secure  a  fall  represeotation  of  all  its  industries,  and  do  more  to  demon- 
strate the  harmony  of  interests  than  all  the  essays  ever  written  upon 
the  subject. 

Organization  of  the  national  department  of  the  exposition  in  the  form 
of  (States  united  will  simplify  the  labors  of  administration  in  so  many 
ways  that  we  may  well  believe  the  commission  will  either  adopt  the 
plan  of  the  Paris  building  or  something  which  will  not  differ  widely 
from  it  In  addition  to  presenting  their  products,  it  will  be  of  impor- 
tance to  the  States  to  exhibit  in  all  practicable  ways,  pictorial,  graphic, 
statistical,  and  literary,  the  material  facts  which  will  define  their  politic, 
economic,  and  social  characteristics.  The  amount  of  arable  land  ana 
the  proportion  under  cultivation,  the  extent  of  forests,  mountain 
ranges,  artificial  roads  of  every  kind,  and  iiavigable  water-courses, 
should  be  strikingly  exhibited  by  maps,  and  photographic  views  might 
be  made  of  scenes  or  objects  of  peculiar  interest.  The  price  and  quality 
of  all  lands  open  to  settlement  may  be  advertised  to  great  advantage, 
as  well  as  the  cost  of  improved  and  unimproved  farms,  the  wages  of 
labor  in  different  occupations,  and  the  value  of  all  kinds  of  products. 

It  has  already  been  suggested  that  each  State  should  exhibit  its  organ- 
izations, voluntary  andgovenimental,  for  the  advancement  of  agriculture, 
which  would  include  farmers'  clubs  and  agricultural  societies,  State 
boards  and  departments  of  agriculture,  and  State  agricultural  societieS| 
agricaltoral  schools  and  colleges,  experimental  fiarms  under  public  or 
governmental  control,  &c.  In  like  manner,  the  common-school  systems 
and  all  public  educational  institutions  should  be  exhibited,  with  photo- 
graphs of  buildings,  statistics  of  expense,  professorships,  numbers  of 
scholars  and  teachers,  and  books  and  apparatus.  Public  libraries  will, 
of  coarse,  have  prominent  place  among  educational  Institutions,  and  ly- 
ceam  and  lecture  associations  should  not  be  forgotten.  In  short,  we 
would  have  the  people  of  the  different  States  exhibit  not  only  the  tcnitB 
of  their  labors,  but  also  their  lives,  the*  material,  moral,  and  spiritual 
constituents  and  concomitants  of  American  citizenship. 

After  ingenuity  has  exhausted  itself  in  making  the  fullest  possible 
exposition  of  the  United  States,  at  Philadelphia,  other  means  must  be 
employed  to  give  to  foreigners  a  true  idea  of  the  extent  of  our  country, 
and  to  enable  them  to  witness  some  novel  and  interesting  phases  of 
American  industry.  Intelligent  visitors  to  the  centennial  exhibition, 
having  the  means^  will  be  inclined  to  travel  and  see  something  of  the 
country,  but  this  should  not  be  depended  upon,  and  travel  should  be 
organissed  as  a  part  of  its  business. 

If,  as  we  have  suggested,  thorough  organization  of  centennial  com- 
mittees within  existing  agricultural  societies  can  be  effected,  nnless  it  is 
deemed  incompatible  with  the  international  character  of  the  exhibition, 
there  will  be  no  practical  difficulty  in  awarding  prizes  for  growing  crops, 
plantations,  farms,  and  agricultural  establishments  in  the  United  States, 
softer  actual  inspection  by  an  inteniational  jury.  Such  a  jury  service 
would  be  the  most  attractive  official  duty  pertaining  to  the  exposition, 
^nd  the  best  representatives  of  foreign  countries  would  gladly  accept  a 
place  Qpon  it. 

To  such  intelligent  observers  it  would  be  profitable  to  exhibit  a  cot- 
ton-field in  full  bloom,  a  five  thousand  acre  field  of  wheat,  a  ten  thousand 
acre  com-fleld  provided  with  a  corn-crib  twelve  feet  wide  and  five  miles 
long,  filled  at  harvest  to  the  height  of  eight  feet  with  corn ;  a  cattle 
raneho  embracing  eighty  thousand  acres  and  stocked  with  65.000  cattle, 
10,000  horses,  and  15,000  sheep  and  goats ;  the  factories  whicn  make  the 
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cheese  now  so  largely  exported  to  Europe;  a  batter  factory  coBSnming 
the  milk  of  a  thousand  cows ;  a  peach  orchard  containing  136,000  trees 
in  full  bearing;  breeding-farms  selling  $200,000  worth  of  pare  blooded 
•stock  annually ;  and  other  things  of  like  character,  possessing  distin- 
guished merit.  If  this  department  of  the  exposition  is  made  to  takethe 
form  of  inter-state  competition  strictly,  the  work  of  the  jury  will  be  sim- 
plified by  the  preliminary  contests  under  the  auspices  of  the  State  agri- 
cultural societies,  which  will  elect  the  competitors  for  the  centenmal 
prizes,  and  there  will  be  no  more  travel.required  than  will  be  agreeable, 
and  attended  with  profit.  It  seems  to  be  exceedingly  desirable  that 
tiiere  should  be  such  provision  for  official  travel  as  we  have  suggested, 
and,  in  addition  to  this,  each  State  should  have  a  bureau  of  travel  con- 
nected with  its  department  of  the  exposition,  which  would  be  enabled, 
by  means  of  special  arrangements  with  railroad  and  hotel  compani^  to 
organize  travel  to  and  from  the  exposition,  for  the  benefit  of  visitors 
from  abroad  and  home  exhibitors  and  visitors,  in  such  way  that  expenses 
would  be  reduced  much  below  usual  rates,  and  strangers  would  be  as- 
sured of  comforts  and  courtesies  upon  the  route.  The  use  of  this  as  ao 
economy  and  in  promoting  tiie  success  of  the  exposijion  must  be  appar- 
ent, and  its  advantages  to  immigrants  and  as  a  method  of  procuring  im- 
migration should  ali^  be  mantfest. 

In  the  Paris  exposition  all  articles  exhibited  were  allowed  to  be  marked 
with  a  price,  and  under  proper  restrictions  to  be  sold,  thus  giving  the 
fair  a  commercial  character,  which  added  to  its  attraction  and  enl^ged 
its  usefulness.  A  similar  regulation  should  be  adopted  by  the  centen 
nial  commission,  as  it  would  offer  additional  inducements  to  foidgn  ex- 
hibitors. They  will  not  generally  care  to  carry  home  anytiiing  bat  tiie 
prizes  they  may  receive,  and  will  be  glad  to  sell  at  a  just  price  things 
which  may  be  costly  to  transport  and  liable  to  damage  or  loss.  There 
will  be  little  danger  that  articles  will  be  sent  to  the  exposition  from 
abroad,  not  as  specimens  of  excellence  in  the  arts  and  industries,  bat 
merely  for  a  market,  because  foreign  governments  may  be  trosted  to 
exercise  a  rigid  scrutiny  in  the  matror,  and  will  not  allow  national  inter- 
ests to  be  subordinated  to  individual  profit.  We  may  be  certain  that 
the  best  seeds,  plants,  animals,  and  all  agricultural  products  of  foreign 
countries  will,  at  the  close  of  the  exposition,  remain  in  the  United 
States.  Whe^er  tliis  commercial  feature  of  the  exposition  should  be 
extended  to  home  exhibitors  is  matter  for  grave  consideration.  In  case 
it  is  so  extended,  the  importance  of  such  preliminary  scrutiny  as  we 
have  proposed  to  give  to  the  centennial  committees  of  tho  agricnltnral 
societies  becopies  at  once  apparent,  and  we  may  hope  that  through  the 
organized  trades  the  same  principle  of  selection  may  be  extended  to 
other  industries. 

The  memorial  character  of  the  centennial  exhibition  suggests  a  retro- 
spective view  of  the  progress  of  agriculture,  of  which  we  should  seek  in 
every  way  to  make  adequate  presentation.  In  a  general  way  this  conld 
be  strikingly  exhibited  by  maps  showing  the  afea  of  cultivation  in  1776 
and  1876.  At  the  former  date,  the  western  boundaries  of  the  thirteen 
original  States  were  a  wild  and  savage  frontier,  and  the  emigration  of 
adventurous  spirits  to  the  wilderness  was  to  western  New  York  and 
eastern  Ohio.  Then  the  country  was  bounded  westward  by  the  Missis- 
sippi ;  now  it  extends  from  ocean  to  ocean.  Twenty-five  or  more  States 
which  will  bear  their  treasures  to  the  exposition  then  had  no  existence. 
Then  the  wolfs  long  howl  was  heard  on  shores  which  now  bear  some 
of  the  most  important  commercial  cities  of  the  world,  and  this  vast  em- 
pire with  its  inestpiable  riches  of  every,  sort  has  been  conquered.fiom 
the  wilderness  by  agricultural  industry.  . 
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Taking  an  idea  from  the  Paris  exposition,  would  it  not  be  profitable 
to  have  a  department  exhibiting  a  history  of  American  agncmtnral  la- 
bor f  It  has  to  go  back  but  a  hundred  years  for  its  antiquities.  Would . 
it  not  be  possible  to  show  the  plows,  hoes,  shovels,  rakes,  axes,  forks, 
and  other  agricultural  implements  of  our  revolutionary  others,  together 
with  the  various  transformations  they  have  undergone  in  attaining  the 
most* approved  fprms  of  the  present  time?  If  authentic  specimens  of 
antiquity  cannot  be  found  they  may  be  reconstructed  in  accordance 
with  tradition,  aided  by  such  hints  as  can  be  borrowed  from  remote 
Sleepy  Hollow  regions,  which  are  a  hundred  years  behind  the  age. 
Farming  tools  as  rude  as  those  of  our  ancestors  are  still  used  in  the  cul- 
tivation of  the  sou  in  countries  to  which  American  agricultural  imple- 
ments are  not  exported.  It  will  not  be  surprising  if  such  an  exhibition 
as  we  have  suggested  should  be  contributed  by  and  claimed  as  a  triumph 
of  manufacturing  industry.  In  presence  of  it  the  American  farmer  and 
artisan  may  clasp  hands,  and  agree  in  recognizing  that  they  have  a  com- 
mon and  undistinguishable  history,  progress,  and  prosperity. 

At  the  Paris  exposition  the  State  of  Illinois  exhibited  a  western  far- 
mer's home — such  a  comfortable  wooden  building,  with  modem  conven- 
iences, as  any  well-to-do  farmer  may  own — ^which  was  set  up  with 
other  types  of  residences  and  palaces  in  the  Champs  de  Mars,  and 
attracted  a  great  deal  of  attention.  It  would  have  added  some- 
what to  the  interest  to  have  had  set  up  beside  it  the  chinked  and 
daabed  log-cabin-  of  the  first  settler,  with  its  chimney  of  sticks 
and  mud,  clap-board  roof,  puncheon  floor,  and  door  with  the  latch- 
string  out ;  and  its  successor,  the  comfortable  two-story  house,  built 
of  squared  logs,  with  glass  windows,  and  other  modern  conven- 
iences. Such  a  record  of  the  progressive  improvement  in  rural  homes 
might  be  exhibited  at  Philadelphia,  precisely  as  it  may  be  seen  on  some 
old  farms  of  the  original  States,  where  the  grandfather's  cabin  still  does 
duty  as  a  calf-pen,  and  the  log-house  of  the  father  has  become  a  dry- 
house,  store-room,  or  cow-stable,  while  the  grandson  lives  in  a  wooden 
or  brick  dwelling  of  handsome  style,  and  possessing  all  sorts  of  conven- 
iences. In  this  series  of  dwellings  is  exhibited  in  one  view  the  history 
of  a  century  of  progress.  We  would  have  these  more  and  less  ancient 
dweUings  set  up  in  Fairmount  Park  and  inhabited  by  the  backwoods- 
man and  farmer,  with  their  families,  in  the  costumes  appropriate  to  tiie 
times  they  represent.  It  would  be  interesting  to  see  the  first  settler-- 
the  man  of  the  wilderness — ^half-farmer  and  half-hunter,  in  his  buck-skin 
breeches  and  hunting-shirt,  stirring  his  stumpy  little  patch  of  ground 
^th  a  pair  of  balky  steers  and  a  shovel-plow  to  plant  his  com ;  and 
then  throwing  his  rifle  on  his  shoulder  and  starting  out  to  bring  in  a 
deer,  while  his  wife,  in  a  costume  as  antiquated  as  her  husband's,  enter- 
tained wandering  barbarians,  Scythians,  and  pagans,  with  buckwheat 
cakes  and  honey. 

The  farmer  of  more  modem  date  and  his  family  would  be  quite  as 
novel  and  pleasant  a  spectacle,  going  about  their  business  in  substan- 
tial homespun  dresses  of  flax  and  wool,  the  manufiacture  of  which,  in  its 
various  processes,  they  could  exhibit,  while  they  offered  cider  and  apples 
to  their  neighborly  visitors. 

Consideration  of  the  questions,  ^^  What  can  agriculture  do  for  the  cen- 
tennial celebration  and  exposition  of  industries  1 — ^what  can  it  do  for  agri- 
cnlturet»«-enlarge8  our  thoughts,  until  we  conceive  of  the  centennial 
as  agriculture's  golden  opportunity,  and  the  greatest  event  of  the  age. 
Agriculture  can  do  nothing  for  the  centennial  exhibition  which  will  not 
taring  it  presently  a  tenfold  reward. 
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The  farmers  of  the  United  States  oatnamber  by  far  the  i¥orkers  L 
all  others  iodostries.  They  are  deeply  imbued  with  patriotism,  and  ku 
never  failed  to  respond  to  the  calls  of  their  country.  It  calls  ui)on  the:: 
now.  Our  country  has  been  the  honored  guest  of  other  nations,  'm 
has  borne  away  prizes  in  friendly  contests  with  them.  It  is  now  oc: 
duty  to  play  the  host  in  turn ;  and  national  honor  demands  that  iL. 
entertainment  we  offisr  shall  be  worthy  of  our  guests,  and  shal],  litly 
celebrate  the  centennial  anniversary  of  the  American  republic. 


PROaRESS  OF  INDUSTRIAL  EDUCATION. 

There  are  now  thirty-seven  industrial  colleges  and  universities  ia  the 
United  States  which  have  received  the  national  endowment  made  by 
Congress  under  the  act  of  July  3,  1862.  Massachusetts  has  two. 
Mississippi  two,  Virginia  two,  and  each  of  the  other  States  one,  except 
Florida,  Louisiana,  and  Nevada,  in  which  none  have  yet  been  estalv 
lished.  Twenty-six  of  these  institutions  are  in  operation,  and  it  bei 
pected  that  the  remainder  will  be  opened  during  the  year  1872.  Twent;. 
are  established  in  connection  with  other  institutions,  and  seventeen  an 
independent  colleges.  Over  three  hundred  professors  and  assistant 
are  employed  in  giving  instruction  to  more  than  two  thousand  stodents. 
who  are  pursuing  a  regular  course  of  study  in  agriculture  aud  tht 
mechanic  arts.  Quite  a  number  have  already  completed  the  reqaiml 
course  of  three  or  lour  years,  and  have  received  diplomas.  A  large  por- 
tion of  these  students  are  educated  fi^ee  of  expense  for  tuition.  Tiie^^e 
institutions  have  excited  the  attention  not  only  of  the  National  Govern- 
ment and  of  the  States,  but  also  of  private  individuals.  Several  gentle 
men  and  ladies  of  disringuished  liberality,  who  have  had  iu  view  tk 
laudable  object  of  improving  the  industrial  education  of  the  nation,  bare 
made  liberal  donations  for  their  support,  as  may  be  learned  from  the 
following  summary  of  their  progress  and  the  table  appended : 

By  an  act  of  the  legislature,  approved  December  31, 1868,  Alabama 
accept<ed  the  land-scrip  granted  to  it  under  the  act  of  Congress  oii^} 
2,1802.  The  scrip  has  been  sold  for  $210,000.  The  Agricultural  an^ 
Mechanical  College  of  Alabama  was  incorporated  February  26,  IS'ti 
£ev.  I,  T.  Ticknor  has  been  elected  president. 

ASKAN3AS. 

This  State  accepted  the  congressional  land-scrip  grant  of  IM^^^ 
acres  January  31, 1807,  but  the  land  has  npt  yet  been  delivered.  Tbf 
legislature  incorporated  the  Arkansas  Industrial  University  ou  tbei^itii 
of  March,  1871,  and  made  an  appropriation  of  $50,000  for  its  beuetit. 
Washington  County  gave  $100,000  in  8  per  cent,  bonds  for  tbiriy 
years,  and  the  town  of  Fayetteville,  in  which  the  university  is  !<' 
cated,  gave  $30,000  in  bonds,  bearing  the  same  interest  and  fot  tk' 
same  time.  Four  hundred  acres  of  land,  valued  at  $2,000,  bave  U^b 
donated  by  private  individuals.  The  locality  of  the  university  is  c^ik* 
cially  noted  for  the  fertility  of  its  soil,  the  salubrity  of  its  cUoiate,  m^ 
its  adaptability  to  the  perfect  growth  of  agricultural  and  horticnltunu 
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productions.  A  fine  lot  of  laud,  containing  IGO  acres,  has  been  pur- 
cbased  in  and  adjacent  to  Fayettevilie,  for  the  location  of  the  univer- 
sity buildings,  and  for  an  experimental  farm.  Temporary  buildings 
have  been  provided  for  the  accommodation  of  all  the  students  who  may 
apply  at  the  opening  of  th6  university,  which  will  take  place  on 
the  22d  of  January,  1872.*  Provision  has  been  made  for  new 
biiilUings,  and  the  trustees  will  commence  the  erection  of  the  new 
university  immediately.  According  to  the  plan  the  front  will  be 
170  feet,  and  the  depth  100  feet.  The  main  building  will  be  76 
feet  high,  and  to  the  top  of  the  dome  128  feet.  The  two  wings  will 
be  60  feet  high.  It  is  to  be  built  of  stone  and  brick,  with  Mansard  roof^ 
and  to  be  covered  with  slate,  and  heated  by  steam.  It  will  contain  a 
laboratory,  library,  chapel,  and  lecture-rooms,  and  accommodate  seven 
hnndred  students.  The  total  cost  of  the  edifice  will  be  $120,000.  The 
dormitories  and  boarding  department  are  to  be  separate  from  the  uni- 
versity building,  and  wUl  be  erected  as  soon  as  practicable. 

The  aim  of  the  board  of  trustees  is  to  comply  strictly  with  the  acts  of 
Congress  and  the  legislature  of  the  State  in  providing  and  establishing 
the  university,  and  to  effect  this  object  it  is  required  ^^  to  teach  such 
brsmobes  of  learning  as  are  related  to  agriculture  and  the  mechanic  arts, 
withoQt  excluding  other  scientific  and  classical  studies,  and  including 
military  tactics.''  A  complete  course  of  study  will  therefore  be  adopted, 
and  a  corps  of  professors  provided  previous  to  the  opening  of  the  first 
term. 

Provision  is  made  for  two  hundred  and  nineteen  beneficiaries  from 
the  different  counties  of  the  State,  who  are  admitted  to  the  university 
for  a  com-se  of  study  of  four  years,  free  of  tuition.  A  matriculation  fee 
of  (5  is  demanded  on  entering,  after  which  no  farther  charge  is  made. 
They  are  appointed  as  follows :  By  the  governor  of  the  State,  ten — ^not 
to  exceed  two  in  any  one  county  j  by  the  superintendent  of  public  in- 
struction, five— not  to  exceed  one  in  any  one  county,  provided  he  shall 
not  be  entitled  to  make  any  appointment  by  virtue  of  being  ex-offleio 
member  of  the  board  of  trustees ;  by  each  member  of  the  board  of  trus- 
tees, four,  to  be  selected  from  his  district.  The  circuit  superintendents 
of  pubUc  instruction  are  authorized  to  appoint  the  residue  from  the 
several  counties  of  their  respective  districts.  Other  students,  whether 
residents  or  from  other  States,  are  required  to  pay  $10  tuition  for  each 
term.  Ko  distinction  of  applicants  is  made  with  regard  to  sex  or  race, 
and  all  are  required  to  be  at  least  fourteen  years  of  age  when  admitted. 

Besides  the  agricultural  and  mechanical,' there  are  preparatory  and 
normal  departments.  The  academic  year  is  divided  into  three  terms. 
The  fall  term  commencing  on  the  fourth  Monday  in  September,  con- 
tinues fourteen  weeks ;  the  winter  term  the  first  Monday  in  January, 
tliirteen  weeks ;  the  spring  term  on  the  first  Monday  after  the  close  of 
Iho  winter  term,  thirteen  weeks. 

CAUFOENIA. 

The  University  of  California,  at  Oakland,  has  been  in  operation  a  little 
more  than  two  years.  It  has  five  colleges  organized,  and  a  course  of 
study  prescribed  for  each:  The  State  Colleges,  1,  of  Agriculture;  2,  of 
Mechanic  Arts ;  3,  of  Mines ;  4,  of  Civil  Engineering ;  5,  of  Letters.  On 
tbe  aist  of  March,  1866,  the  legislature  of  the  State  established  a  college 
called  "The  Agricultural,  Mining,  and  Mechanic  Arts. College,''  but  the 

,  *See  statistical  table  at  the  close  of  this  article  on  the  Pro;;rcs8of  Industrial  Educa- 
tion. 
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location  was  not  then  determined.  It  was  snbseqnently  decided  to  con- 
nect it  with  the  University  of  GaJifomia,  and  the  avails  of  the  land 
granted  by  Congress  for  that  purpose  were  appropriated  for  its  snpport. 
The  university  has  received  several  large  grants  of  land  and  money  from 
the  State.  lustraction  is  free  in  all  its  departmente  except  the  prepara- 
tory,  and  in  that  to  those  who  are  needy,  and  its  doors  are  opened  alike 
to  individuals  of  both  sexes,  who  are  qualified  to  profit  by  its  instruC' 
tions.  By  an  act  of  the  legislature,  five  scholarships  have  been  estab- 
lished, each  of  the  value  of  $300  a  year,  for  four  years,  to  be  competed 
for  by  the  candidates  for  the  fourth,  or  lowest  class  in  the  university 
proper. 

The  faculty  consists  of  Henry  Durant,  LL.D.,  president ;  Stephen  J. 
Field,  LL.D.,  professor  of  law ;  John  Le  Conte,  M.  D.,  of  physics  and 
industrial  mechanics;  Joseph  Le  Conte,  M.  D.,  of  geology,  natural  his- 
tory, and  botany;  Martin  Kellogg,  A.  M.,of  ancient  languages;  W.T. 
Welcker,  of  mathematics;  Paul  Pioda,  of  modem  languages;  Ezra  S. 
Carr,  M.  D.^  of  agriculture,  chemistry,  agricultural  and  applied  chem- 
istry, and' horticulture;  William  Swinton,  A.  M.,  of  the  English  hm* 
guage  and  literature,  rhetoric,  logic,  and  history;  George  DavidsoD, 
A.  M.,  of  astronomy  and  geodesy ;  Irank  Soule,  jr.,  assistant  professor 
of  mathematics;  George  Tait,  A.  M.,  assistant  professor  of  ancient  huh 
guages  and  master  of  the  fifth  class;  Bobert  E.  Ogilby,  instructor  in 
drawing. 

The  course  of  study  in  the  College  of  Agriculture  is  as  follows : 

First  year— Fourtit  class.— First  terwiw— French,  German.  Span- 
ish, or  Italian;  elocution  and  English  composition,  history,  algebra, 
drawing.  Second  term. — ^French,  Oherman,  Spanish,  or  Italian ;  rhetoric 
and  English  composition,  elocution  and  private  declamation,  history, 
algebra,  geometry,  physiology  and  hygiene,  drawing.  Hiird  term.^ 
French,  (^rman,  Spanish,  or  Italian ;  rhetoric  and  English  composition, 
private  declamation,  history,  natural  history,  geometry,  trigonometzj; 
mensuration,  physiology  and  hygiene,  drawing. 

Second  year— Third  oIjAss.— First  term.— French,  German,  Span- 
ish, or  Italian;  rhetoric,  public  and  private  declamation,  Burveying, 
navigation,  physics,  (heat,)  chenustry,  botany,  drawing.  Second  term.^ 
French,  German,  Spanish^  or  Italian :  public  and  private  declamation, 
analytical  geometry,  physics,  (htot,)  cnemistry,  botany,  drawing.  TMrd 
term. — ^French^  German,  Spanish,  or  Italian ;  public  or  private  declama- 
tion; descriptive  geometiy;  shades,  shadows,  and  linear  perspective; 
mechanics,  chemistry,  zoology,  laboratory,  drawing. 

Third  year — Segokd  class.— First  t^rm.- Mental  philosopby, 
French, German,  Spanish,  or  Italian;  mechanics,  differential  calcnlous, 
(optional,)  agricultural  chemistry,  mineralogy^  zoology^  horticultoie^  an- 
alytical chemistry,  drawing.  Second  term. — ^Mental  philosophy,  French, 
German,  Spanish,  or  Italian;  belles-lettres,  mechanics,  (liquids  and 
gases,)  differential  calculus,  (optional,)  integral  calculus,  (optionalO 
agricultural  chemistry,  zoology,  horticulture,  analytical  chemist^,  draw- 
ing. Third  term. — French, German,  Spanish. or  Italian;  belles-lettres, 
physics,  (electricity  and  magnetism,)  integral  calculus  and  calcolns  of 
variations,  (optional,)  geology,  agriculture,  laboratory  practice,  drawing. 

Fourth  year— First  cjjASs.— First  term.— Moral  philosophy,  phys^ 
ics,  (acoustics  and  optics,)  geology,  agriculture,  veterinary  science,  rural 
economy,  laboratory  practice.  Second  term. — ^Moral  philosophy,  political 
economy,  physics,  (optics,)  geology,  diseases  of  animals  and  plants,  lab- 
oratory practice.  Third  term. — ^Political  economy,  international  law, 
(lectures,)  natural  theology,  meteorologypforestry,  laboratory  practice. 
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The  courses  in  the  Colleges  of  Mechanic  Arts,  of  Mining,  of  Oivil 
Engineering,  and  of  Letters  are  equally  exhaustive.  The  library  con- 
tains 3,000  volumes.  The  number  of  students  in  attendance  in  all  the 
departments  during  the  scholastic  year  ending  in  July>  1871,  was  262. 

CONNECTICUT. 

The  Sheffield  Scientific  School  of  Yale  College,  at  New  Haven,  Bev. 
Xoah  Port^  D.  D.,  LL.  D.,  president,  has  recenuy  made  an  effort  to 
raise  an  endowment  fond  sufficient  to  meet  the  immediate  wants  of  the 
school  Meetings  were  held  in  different  places  to  present  the  subject  to 
the  people,  and  about  half  the  sum  proposed  to  be  raised  has  been  con- 
tributed, principally  by  gentlemen  in  New  Haven  and  New  York.  By 
the  aid  of  a  part  of  the  revenue  derived  from  this  fund,  two  professors, 
previously  onpartial  pay,  have  been  placed  on  full  salary;  a  new  pro- 
fessor, William  P.  G^wbridge,  has  been  added  to  the  faculty,  and  the 
umaber  of  assistants  increased.  The  school  now  sustains  thirteen  pro- 
fessors and  twelve  assistants  and  lecturers.  As  it  has  recently  received 
liberal  donations,  it  is  hoped  and  believed  that,  in  a  short  time,  the 
whole  amount  proposed  for  its  endowment  will  be  collected. 

Mr.  Joseph  Sampson,  of  New  York,  gave  $3,000  to  purchase  the 
famous  mineral  collection  of  pseudomoi^hs  made  by  Professor  Blum,  of 
Heidelberg.  This  collection  embraces  over  1,700  specimens,  and  is  the 
most  extensive  cabinet  of  the  Id^^d  in  existence,  being  the  work  of  thirty- 
eight  years  of  enthusiastic  devotion  to  this  specialty.  Many  valuable 
collections  of  fossils  were  made  during  the  last  summer  by  the  Yale 
College  expedition  to  the  Bocky  Mountains.  These  collections  contain 
more  than  10,000  specimens  of  fossils  and  at  least  fifty  species  of  extinct 
ODimals  previously  unknown  to  science.  By  the  aid  of  the  recent  en- 
dowment fund  additions  to  the  amount  of  tiSOO  have  been  made  to  the 
physical  apparatus,  in  the  branches  of  heat,  pneumatics,  optics,  electri- 
city, and  mechanics.  Other  generous  donations  have  been  received 
txom  persons  in  New  Haven  and  other  places.  This  school  has  no  ex- 
perimental fieurm  on  which  practical  instruction  in  agriculture  can  be 
^ven,  but  it  hopes  to  ground  its  students  so  thoroughly  in  the  science 
of  agriculture  that  the  practical  part  may  be  easily  acquired,  and  the 
whole  subject  thoroughly  comprehended.  It  has  already  sent  forth 
some  of  the  most  valuable  works  on*  agriculture  and  kindred  subjects 
that  have  been  published  in  this  country. 

The  number  of  pupils  during  the  scholastic  year  ending  in  July,  1871. 
is  123,  of  whom  22  are  post  graduates,  93  under  graduates,  and  8  special 
students. 

DELAWAKE. 

Delaware  College,  at  Newark.  William  H.  Pumell,  A.  M.,  president, 
is  pleasantly  located  at  the  head,  of  the  i>eninsula  formed  by  tiie  Chesa- 
peake and  Delaware  Bays,  and  firom  its  retired  position  in  a  mild 
ellmate  presents  unusual  attractions  as  a  place  for  agreeable  and 
profitable  study.  Its  land-scrip,  consisting  of  90,000  acres^  was  sold 
lor  878,400,  from  which  an  annual  income  of  about  $4,992  is  derived. 
By  additions  from  other  sources  the  fund  has  been  increased  to  $83,200. 
The  value  of  the  library  and  apparatus  is  estimated  to  be  $6,000, 
and  of  the  coUege  buildings  $50,000.  It  has  been  open  for  the 
reception  of  students  i^nce  its  suspension  in  1859,  only  a  little  more 
than  one  year.  There  are  now  six  professors,  and  the  number  of  stu- 
dents in  attendance  during  the  year  ending  in  July,  1871,  was  30.   Stu- 
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dents  must  be  at  least  fourteen  years  of  age  to  enter  upon  the  stacHes 
of  the  agricultural  course. 

FLORIDA. 

Florida  accepted  the  congressional  grant  of  land-scrip  January  30, 
1869,  and  was  entitled  to  90,000  acres.  The  scrip  has  not  yet  been  de- 
livered, and  no  agricultural  college  has  been  established  in  the  State. 

GEORGIA. 

This  State  accepted  the  congressional  grant  of  land-scrip  March  10, 
1866,  receiving  270,000  aeres.  By  an  act  of  the  legislature  "  to  provide 
a  college  for  the  benefit  of  agriculture  and  the  mechanic  arts  in  the 
State  of  Georgia,"  approved  December  12, 1866,  the  governor  of  the 
State  was  authorized  to  receive  and  sell  the  land-scrip  to  which  the 
State  was  entitled,  to  invest  the  proceeds  in  bonds  of  the  State,  and  to 
disburse  the  interest  on  the  investment  for  the  support  and  maintenance 
of  the  college,  and  to  provide  rules  and  regulations  for  the  organization, 
government,  and  operation  of  the  same  until  the  next  ensuing  sessioo 
of  the  general  assembly.  The  land-scrip  came  into  the  possession  of 
the  State  in  the  latter  part  of  1871.  The  Georgia  State  College  of 
Agriculture  and  Mechanic  Arts,  at  Athens,  was  incorporated  March  30, 
1872.    W.  Le  Eoy  Brown  is  president. 

ILLINOIS. 

The  Illinois  Industrial  University,  at  TTrbana,  John  M.  Gregory, 
LL.D..  regent,  is  expanding  into  an  institution  of  the  highest  order. 
In  1869  the  legislature  of  the  State  appropriated  $25,000  to  the  agri 
ctdtnral  department  for  bams,  tools,  and  stock ;  $20,000  to  the  horti- 
cultural department  for  a  greenhouse,  bams,  drainage,  trees,  and  U)ols;  < 
$5,000  to  the  chemical  laboratory ;  $10,000  for  library  and  apparatns ;  and 
the  present  legislature  has  appropriated  $75,000  to  begin  the  erection 
of  a  new  university  building,  which  is  to  cost  $150,000  j  $35,000  for  a 
mechanical  building  and  machinery,  to  include  a  large  drill-ball  for  a 
military  department ;  and  $10,000  for  the  library.  Besides  its  fiirm  and 
horticultural  lands,  (623  acres,)  and  buildings,  the  whole  being  valned 
at  $216,000,  the  university  owns  25,000  acres  of  well-selected  lands  in 
Minnesota  and  Nebraska,  endowment  funds  invested  in  State  mi 
county  bonds  amounting  to  $364,000.  and  other  property  worth  $50,000. 
Plans  of  these  new  buildings  have  oeen  adopted,  and  the  erection  ol 
them  is  to  begin  at  once.  The  new  university  building  is  to  be  214  feet 
in  lengtjh,  three  stories  high,  besides  the  basement  and  Mansard  root. 
with  wings  extending  back  124  feet  It  will  contain  a  large  puWic 
hall  for  chapel  and  general  exercises,  large  drawing-rooms,  and  thirtv 
class  and  lecture  rooms,  sufficiently  large  for  the  instruction  of  tOOO 
to  1,200  students.  In  one  wing,  to  be  made  flre'proof,  will  he  a 
spacious  library  and  reading-hall,  and  large  and  commodious  rooms  for 
museums  of  natural  history  and  the  useftd  arts.  Several  large  rooms 
for  literary  societies  will  also  be  provided  in  the  Mansard  story.  Tii^ 
building  is  surmounted  by  campanile  towers  for  clock  and  bells. 

The  new  "mechanical  building  and  driU-hall'^ is  to  be  12S  feeti^ 
length  by  80  feet  in  width,  two  stories  in  height,  with  towers.  It  >ni 
contain  a  boiler  and  forge-room,  machine-shop;  shops  for  patterns  an" 
finishing,  carpentry,  cabinet-work,  wood-making  machinery,  also  rooms 
for  painting,  printing,  draughting,  models,  finishing,  &c.    In  the  second 
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story  will  be  a  large  drill-hall  120  feet  by  CO  feet.  On  the  ground  floor 
of  one  of  the  towers  will  be  an  annorer^s  shop,  a  band^room,  officers? 
rooms,  and  a  military  moiTel-room.  There  are  to  be  two  greenhouses, 
one  70  feet  in  length  by  24  in  width,  exclnsive  of  the  wing  containing 
potting,  seed,  and  fumaee-rooms ;  the  other  35  feet  by  12.  The  veteri- 
nary stables  and  operating  rooms  are  to  occupy  the  old  buildings  pre- 
viously used  for  shops.  A  good  yard  and  sheds  will  be  fitted  up  for 
practical  instruction  in  the  care  and  treatment  of  sick  animals,  which, 
during  the  fall  or  winter  terms,  are  to  be  brought  to  these  stables  for 
treatment 

There  are  three  bams  belonging  to  the  stock  and  experimental  farms 
and  gardens,  and  three  dwelling-houses  for  the  superintendents.  The 
stock  farm  is  well  supplied  with  farm  machinery  and  tools,  and  a 
stock  of  several  breeds  of  neat-cattle,  sheep,  and  swine  will  be  pur- 
chased at  an  early  diiy.  The  horticultural  grounds  include  130  acres,  2ft 
of  which  are  planted  with  forest-trees,  10  acres  are  devoted  to  orna- 
mental grounds,  and  several  to  nurseries  and  large  garden  plats, 
linearly  1,000  apple-trees  have  been  added  to  the  orchard  since  last  year, 
increasing  the  number  from  2,193  to  3,000  trees^  embracing  about  1,400 
varieties.  The  pear-orchard  contains  about  400  varieties.  There  are 
also  two  greenhouses  on  the  grounds,  well  filled  with  rare  es^tio  and 
flowering  plants.  During  the  year  1,000  volumes  have  been  added  to 
the  libnuy,  making  6,000  volumes  in  all« 

The  university  has  ten  professors,  with  .five  assistant  teachers,  and 
four  assistants  on  the  farm  and  in  the  garden  and  workshops.  The 
number  of  students  in  the  university  for  the  year  ending  in  June,  1871, 
is  277,  being  an  increase  of  81  over  the  last  year*  Of  these  63  were  in 
the  agricultural  department,  39  in  the  mechanical,  22  in  theeivil  engineeiv 
icg,  2  in  the  civil  and  mining  engineering,  4  in  the  architeotaral 
engineering/ 11  in  the  chemical,  26  in  the  military,  and  HO  onassigned 
to  any  department.  Of  the  whole  number,  23  weiie  females.  Further 
details  of  this  university  may  be  found  in  the  reports  of  the  Depart- 
ment for  1867, 1868, 1869,  and  1870. 

The  Indiana  Agricultural  College,  a  branch  of  Purdue  University, 
Governor  Conrad  Baker,  president  or  the  trustees,  and  John  M.  Stein, 
secretary,  was  located  at  La  Fayette,Tippecanoe  County,  in  1869.  A  tract 
of  land  containing  100  acres  has  been  furnished  for  the  site  of  the  college 
buildings  and  for  the  experimental  farm,  and  a  contract  has  been  made 
for  erecting  the  main  ediiQce.  The  foundation  is  already  laid,  and  it  is 
expected  that  the  building  will  be  completed  and  ready  for  occupancy  by 
the  Ist  of  December,  1872.  The  Congressional  landnscrip,  amounting  to 
390,000  acres,  was  sold  in  1867  for  $212,238.50.  and  the  interest  since 
accrued  amounts  to  $70,371.06,  making  a  total  of  $282,609i>6  derived 
Trom  the  national  grant.  This  money  is  invested  principally  in  United 
States  bonds.  Mr.  John  Purdue  gave  $150,000,  and  Tippecanoe  County 
$50,000.  These  several  sums,  with^  the  $40,000  at  which  the  form  is 
valued,  amount  to  $522,609.56  as  the  total  fund  of  the  college.  The 
annual  income  is  $17,500. 

IOWA. 

The  Iowa  State  Agricultural  College,  at  Ames,  A.  S.  Welch,  LLJ>., 
president,  cshibits  a  marked  degree  of  prosperity.  The  number  of  profes- 
.sors  and  assistants  has  increased  from  nine  in  1869  to  thirteen  in  187]L 
and  the  students  from  one  hundred  and  ninety-two  to  two  hundred  .and 
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twenty  in  the  same  period.  The  labor  system  proves  to  be  a  great  sac- 
cess.  The  farm  now  contains  838  acres,  and  affords  ample  facilities  for 
practical  as  well  as  scientific  edacation  in  the  field.  As  this  insti- 
tution is  entirdy  disconnected  with  any  university,  a  good  opportunity 
is  afforded  to  test  the  wisdom  or  folly  of  such  a  separation.  The  ad  vaB- 
tages  offered  to  the  students  foi:  books  of  reference  and  apparatus  for 
iliustcation  of  subjects  taught  axe  excellent.  The  library  and  apparatus 
are  valued  at  $11,000,  and  the  college  buildings  at  $214,000.  Although 
none  of  the  land  granted  by  Congress  has  been  sold,  the  percentage  of 
income  from  its  rent,  amounting  to  $31,000,  enables  the  college  to  pay 
its  professors  liberally.  Further  particulars  in  reference  to  this  college 
may  be  found  in  the  reports  of  the  Department  for  1867, 1869,  and  1870. 

KANSAS. 

The  regents  of  Kansas  State  Agricultural  College,  at  Manhattan,  Eev 
Joseph  Denison,  D.  D.,  president,  have  made  an  effort  this  year  to 
enlarge  the  college  farm,  and  by  the  aid  of  $12,000,  given  by  the  town- 
ship of  Manhattan,  and  a  part  of  an  appropriation  made  by  the  legis- 
lature in  1870,  they  were  enabled  to  purchase  315  acres  of  excellent  land, 
155  of  T\(hich  adjoin  the  town-site  of  Manhattan.  The  home  farm  of 
the  college  contains  415  acres  of  high  prairie,  creek  bottom,  and  second 
bottom  soil — ^thus  affording  all  the  varieties  necessary  for  experiment- 
ing with  the  various  plants  under  cultivation.  Nearly  all  this  land  is 
fenced  and  cultivated.  Over  thirty  acres  were  planted  with  com  the 
last  season.  The  farm  is  under  the  superintendence  of  the  professor 
of  agricmlture,  who  gives  practical  lessons  in  the  field  to  illustrate  the 
principles  taught  in  the  recitation-room.  A  system  of  educational  class- 
tabor  has  been  organized  by  divicUng  the  students  into  divisions  of 
eight  or  ten  each,  with  a  leader,  and  requiring  one  hour  of  labor  each 
day  on  Mondays  and  Thursdays;  additional  labor  being  voluntazy,  and 
paid  for  by  the  hour.  An  hour  on  Tuesdays  and  Fridays  is  devoted 
to  military  drill,  and  on  Wednesdays  to  lectures  by  the  profeasois. 

The  orchards  on  the  farm  xsontain  1,000  apple  trees,  and  about  the 
same  number  of  peach  trees,  with  a  full  assortment  of  fruits.  There 
are  40,000  trees  of  different  kinds  in  the  nursery;  and  the  vineyard 
covers  nearly  three  acres.  Practical  instruction  in  horticulture  is  given 
to  the  students  by  the  superintendent  of  the  nursery.  The  college 
employs  an  English  stock-breeder,  and  as  soon  as  practicable  a  spacions 
bam  will  be  built,  and  a  herd  of  thorough-bred  animals  purchased  for 
improved  stock-breeding. 

The  educational  force  of  the  college  consists  of  sef  en  professors, 
three  teachers,  and  two  lecturers — ^Dr.  John  A.  Warder  on  horticulture 
and  pomology,  and  Charles  Y.  Biley  on  economic  entomology.  In  Jan- 
uary the  professors  held  an  agricultural  institute,  which  was  largely 
attended  by  farmers  and  others,  and  proved  the  great  utility  of  snch 
meetings.  The  number  of  students  in  attendance  the  present  college 
year  is  194,  exceedihg  that  of  the  previous  year  by  26.  Of  these,  30 
are  in  the  agricultural  and  literary  course,  4  in  the  scientiflc  and 
collegiate  course,  and  160  in  the  preparatory  department.  Sixteen  of 
those  in  the  first  two  courses  named  are  ladies.  The  college  has  already 
supplied  over  one  hundred  teachers  for  the  different  schools  in  the 
State. - 

The  national  endowment  fund,  reckoning  land  unsold  at  95  per  acre, 
now  amounts  to  $378,542. 
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XENIUCKY. 

The  Agricultural  and  Mechanical  College  in  Kentucky  University, 
J.  B.  Bowman,  A.  M.,  regent,  has  enjoyed  its  usual  prosperity  during 
the  year,  Tidth  the  exception  of  the  destruction  of  all  its  greenhouses 
and  plants  by  fire,  causing  a  very  heavy  loss  to  the  institution.  The 
collection  of  these  plants  had  been  the  work  of  several  years.  A  tem- 
porary greenhouse,  however,  has  been  erected,  and  about  1,000  plants 
collected  as  the  nucleus  for  a  new  stock.  The  regular  classes  in  the 
various  colleges  have  been  larger  than  ever  before,  and  the  number  of 
young  men  who  purpose  to  graduate  is  increasing.  Thirty  professors  and 
instructors  have  been  employed  in  the  university  during  the  year.  The 
number  of  students  is  660,  of  whom  212  are  in  the  agricultural  and  mechan- 
ical college-  Although  the  regular  classea  are  fuller,  the  whole  number 
of  students  is  a  little  less  than  last  year.  This  is  owing  to  the  fact  that 
the  academy,  which  previously  swelled  the  number  of  matriculates,  has 
been  abolished;  and  also  because  a  large  number  were  refused  admit- 
tance into  the  agricultural  and  mechanical  college  for  want  of  means 
on  their  part,  and  of  working  capital,  necessary  to  give  them  employ- 
ment on  the  farm  or  in  the  workshops.  During  the  year,  about  350 
students  of  the  university  have  received  free  tuition,  and  about  100 
the  benefits  of  the  compensated  labor  system.  Several  young  men  in 
tbe  agricultural  and  mechanical  college  are,  in  a  measure,  supxK)rting 
themselves  by  daily  labor  on  the  farm  and  in  the  workshops,  at  the 
same  time  carrying  on  three  to  four  studies,  and  making  regular 
daily  recitations.  The  energy  and  zeal  which  most  of  the  students 
have  displayed  in  the  acquisition  of  knowledge,  the  fraternal  spirit 
evinced  in  their  inter-association  in  the  various  colleges,  and  their  manly 
l)earing  and  orderly  behavior  in  the  community  have  commanded  the 
praise  of  all.  About  600  volumes  have  been  added  to  the  library  during 
the  year.  The  experimental  and  model  farm,  and  the  horticultural  and 
mechanical  departments  have  been  improving.  The  cash  receipts 
during  the  year  for  milk  from  an  average  of  twenty  cows  have  been 
$2,500.  The  number  of  cows  has  been  increased,  and  the  results  will 
be  much  larger  for  the  next  year. 

The  total  value  of  the  university  fund  is  $433,700,  and  the  annual 
income  $35,000.  The  buildings  are  worth  $350,000;  the  library  and 
apparatus,  $25,000. 

LOUISIANA. 

This  state  sold  the  land-scrip  granted  to  it  by  Congress  for  87  cents 
per  acre,  which  amounted  to  $182,630.40.  The  money  was  invested  in 
Louisiana  6  per  cent,  bonds,  which  were  purchased  at  61  to  64  cents  on 
a  dollar,  and  amounted,  when  reckoned  at  their  par  value,  to  $286,000. 
The  interest  on  their  par  value  is  now  promptly  paid  by  the  State  semi- 
annually. It  is  contemplated  to  invest  a  sufficient  amoimt  of  the 
interest  about  to  become  due  to  make  an  additional  purchase  of 
814,000  worth  of  bonds,  which  will  increase  the  fund  to  $300,000.  This 
principal  is  to  be  held  inviolate,  and  the  interest  to  be  applied  to  the 
maintenance  of  a  college  of  agriculture  and  the  mechanit  arts. 

liAlNE. 

The  Maine  State  College  of  Agriculture  and  the  Mechanic  Arts,  at 
Oiono,  Eev.  Charles  F.  Allen,  A.  M.,  president,  has  made  important 
progress  during  this  and  the  previous  year.  An  embarrassment  in 
respect  to  the  title  of  the  land  conveyed  to  the  college  by  the  town  of 
Orono  has  been  removed,  and  the  appropriation  of  $50,000  made  by  the 
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State  upon  certain  conditions  depending  upon  this  title,  has  been  placed 
at  the  disposal  of  the  trustees.  The  portion  of  the  land  donated  by 
Congress,  which  had  been  reserved  at  the  first  sale,  has  been  sold  at 
84  cents  per  acre,  and  the  proceeds  invested  in  State  of  Maine  6  per 
cent,  bonds,  to  the  amount  of  $13,600.  The  fund  derived  from  the  sale 
of  all  the  land-scrip  granted  to  the  college  by  Congress  now  amounts  lo 
$134,300,  and  the  annual  interest  from  the  same  is  $8,458.  The 
chemical  laboratory,  which  was  commenced  in  1868,  a  building  two 
stories  high  and  50  by  40  feet  on  the  ground,  with  an  L  54  by  38  feet, 
is  now  completed  in  a  very  thorough  and  substantial  manner.  It 
contains  an  analytical-laboratory  room,  occupying  the  entire  floor  of 
the  L,  well  furnished,  and  sufficiently  large  to  accommodate  a  class  of 
fifty  students ;  a  large  lecture-room  on  the  second  floor  of  the  main 
building,  connected  with  which  are  two  preparation-rooms,  or  rooms  for 
private  laboratories  for  the  professors;  a  room  for  chemical  apparatus, 
and  a  room  for  a  chemical  library.  There  are  also  two  additional  roooLs, 
one  of  which  for  the  x>reseut  will  be  used  for  the  philosophical  apparatus, 
and  the  other  for  a  minendogical  cabinet.  All  the  rooms  are  completek 
furnished  with  the  necessary  apparatus,  and  an  arrangement  entirely 
new  in  this  country  has  been  adopted  for  carrying  off  the  noxious  gase.s 
from  the  working  laboratory.  For  thoroughness  of  construction,  com- 
pletenens  of  interior  appointments,  and  adaptation  to  the  purposes  for 
which  it  was  designed,  this  laboratory  is  believed  to  be  fully  equal  to 
those  of  the  best  institutions  of  the  kind  in  this  country.  A  new  dor- 
nutory,  83  by  42  feet,  and  a  boardiug-house  50  by  30  feet,  have  recently 
been  built,  by  which  accommodation  is  now  furnished  for  125  students. 
The  curriculum  of  study  haa  been  revised,  and  the  board  of  instruction 
completely  re-organized.  Great  prominence  is  given  to  the  natural  sci- 
ences ;  nearly  a  year  will  be  devoted  to  botany  and  horticulture,  and  a 
year  and  a  half  to  chemical  physics.  Each  student  will  devote  two 
hours  daily  to  analysis,  under  the  direction  of  the  professor  of  cliemis- 
try.  Four  courses  of  study  have  been  provided,  one  in  agriculture,  one 
in  civil  engineering,  one  in  mechanical  engineering,  and  an  elective 
course.  The  studies  of  the  Several  courses  are  essentially  the  same  for 
the  first  two  years.    Those  marked  E  are  elective. 

All  the  coueses.— Fibst  year.— JVV**  term.— Physical  geogra- 
phy, (Colton,)  algebra,  (Eobinson,)  rhetorical  praxis,  (Day.)  i^Mmd 
term. — Physics,  (Ganot,)  algebra,  (liobinson,)  book-keeping,  andcommer- 
cial  forms,  botany,  (Gray.)  Third  term, — ^Physics,  (Ganot,)  meteorology, 
geometry,  (Loomis,)  botany,  (Gray,  and  Darlington,)  horticulture.  Sec- 
ond YEAR. — First  term. — Chemistry,  (Eliot  and  Storer,)  geometry, 
(Loomis,)  botany,  (Johnson,)  horticulture,  elements  of  agriculture,  (War- 
ing.) Second  term. — (E)  Chemistry,  (qualitative  analysis,)  (E)  mineralogy, 
(Dana,)  (E)  history  of  Prance,  trigonometry,  mensuration,  French, 
(Magill.)  Third  ierm.~(E)  Chemistry,  (qualitative  analysis.)  (E)  his- 
tory of  England,  surveying,  (Gillespie,)  navigation,  French,  (Magill.) 

Course  of  AaRioxJLTUEB  — Third  yi^as,.— First  fen».— Human  aud 
comparative  anatomy  and  physiology,  (Carpenter,)  origin,  preparation, 
and  analysis  of  soils,  fertilizers,  ashes,  &c,  French,  (Magilli)  Second 
ten».-— Zoology,  (Tenney,)  farm  implements,  mechanical  cultivation  ot 
the  soil,  farm  drainage,  (Waring.)  (E)  rhetoric,  (Haven,)  (E)  German. 
Third  term. — Mechanics,  (Peck,)  dairy  farming,  (Flint,)  entomology, 
(Packard,)  logic,  German,  English  literature.  Fourth  year.— /i>«i 
ferw.— Geology,  (Dana,)  stock-breeding,  (Goodale,)  sheep  husbandry, 
veterinary  art,  German,  English  literature,  history  of  civilization.  Sec- 
ond fm».— gonstitution  of  the  United  States,  cultivation  of  cereals, 
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landscape  gardening,  rural  arcMtecture,  mental  and  moral  philosophy, 
international  law.  Third  term. — Political  economy,  rural  economy  of 
England  and  the  United  States,  rural  law,  mental  and  moral  philosophy, 
international  law. 

Course  est  cxvil  ENaiNEERiNO — Thied  tear.— Jtr**  i^w.— Human 
and  comparative  anatomy  and^physiology,  (Carpenter,)  analytical  geom- 
etry, (Todhunter,)  French,  (Magill.)  Second  term. — ^Differential  calculus, 
(Church,)  descriptire  geometry,  (Watson,)  free-hand  drawing,  mechani- 
cal drawing,  engineering,  rhetoric,  (Haven,)  Oerman.  Third  term. — 
Integral  calculus,  (Church,)  descriptive  astronomy,  mechanics,  (Ran- 
kine,)  drawing,  logicj  German,  English  literature.  Fourth  YEAR.— 
First  term. — Geology,  practical  astronomy,  engineering,  (Bankine,)  de- 
scriptive geometry,  (Watson,)  drawing,  German,  English  literature, 
history  of  civilization.  Second  term. — Constitution  of  the  United  States, 
engineering,  (Rankine,)  descriptive  geometry,  (Watson,)  drawing,  men- 
tal and  moral  philosophy,  international  law.  Tliird  term. — Political 
economy,  engineering,  (Rankine,)  drawing,  mental  and  moral  philoso- 
phy, international  law. 

CouBSB  in  mechanical  engineering.^Thb  third  year  has,  the 
same  course  of  study  as  the  third  year  in  civil  engineering. — ^Fourth 
YEAn.'^First  term. — Geology,  (Dana,)  practical  astronomy,  applied 
mechanics,  (Rankine,)  descriptive  geometry,  (Watson,)  drawing,  Ger- 
man, English  literature,  history  of  civilization.  Second  term. — Constitu- 
tion of  the  United  States,  building  materials,  hand-machinery,  (Ran- 
kine,) descriptive  geometry,  (Watson,)  drawing,  mental  and  moral 
philosophy,  international  law.  Third  term. — Political  economy,  steam- 
engines,  (Rankine,)  drawing,  mental  and  moral  philosophy,  interna- 
tional law. 

Experiments  have  been  made  on  the  farm  to  test  the  comparative 
valao  of  cooked  and  uncooked  food  for  feeding  swine,  and  of  several 
kinds  of  special  manures  for  the  growth  of  crops.  Sixty-one  varieties 
of  the  potato  have  been  cultivated  under  different  treatment  of  ma- 
nuring, cutting  and  planting,  and  the  results  ascertained.  There  have 
•J^n  grown  on  the  farm  the  present  year,  40  tons  of  hay,  5  tons  of  fod- 
der, 2  acres  of  corn-fodder,  627  bushels  of  potatoes,  96  of  barley,  128  of 
English  turnips,  100  of  rutabaga,  83  of  mangel-wurzel,  a  few  bushels  of 
ueets  and  carrots,  60  tons  of  Hubbard  and  turban  squashes,  besides 
tomatoes  and  various  summer  vegetables  furnished  for  the  boarding- 
nonaes  of  the  college.  Forty  sheep  and  eleven  head  of  cattle  have  been 
'^old,  and  1,700  pounds  of  pork  made  during  the  year. 

The  labor  system  has  been  adopted,  each  student  being  required  to 
labor  not  exceeding  three  hours  a  day  for  five  days  in  the  week,  for 
^vliich  he  is  paid  accor^ng  to  his  faithfulness  and  industry,  the  maxinium 
pay  being  30  cents  for  three  hours.  Ten  acres  of  the  farm  have  been 
tuoroaghly  underdrained  by  the  students,  under  the  direction  of  the 
professors,  with  parallel  drains  40  feet  apart    The  farm  superintendent 

TliP  students,  -NThen  assisting  in  the  htboro  of  the  farm,  liavo  worked  with  diligenco 
j  ''  ^ln^erfuliicss.  Their  deportment  has  been  uniformly  rcspectfal  and  kind.  Their 
f!!  !7*t*  in  the  work  assigned  them  and  the  faithful  and  zealous  manner  in  which  thoir 
^•'wks  have  been  performed  have  rendered  the  oversight  of  their  labor  a  real  pleasure. 

The  whole  number  of  students  in  attendance  during  the  college  year, 
ending  in  August,  1871,  was  42. 

MABYI^AIO). 

The  finances  of  Maryland  Agricultural  College,  at  Hyattsville,  Eev. 
^^niuel  Regester,  D.  D.,  president,  are  in  a  sound  and  healthy  condition. 
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In  1869  the  college  was  embarrassed  with  a  debt  of  $6,000,  but  such  has 
been  its  success  since  that  time  that  all  this  debt  has  been  liquidated, 
and  $7,569.73  have  been  received  and  expended  itt  erecting  additional 
buildings,  repairing  the  college,  fencing  the  farm,  &c.,  making  an  outlay 
of  $13,669.73,  besides  the  ordinary  college  expenses,  which  have  been 
promply  paid  as  they  became,  due.  The  total  value  of  the  college  fund 
is  $201,000.  The  number  of  students  has  been  nearly  doubled  during  the 
last  two  years,  and  the  present  session  indicates  still  greater  prospenty. 
They  receive  regular  lessons  in  the  theory  and  practice  of  agriculture 
and  in  military  tactics,  in  addition  to  the  regular  course  of  study  taught 
in  the  college. 

The  fEtculty  remains  the  same  as  last  year,  with  the  exception  of 
Douglas  Williams,  who  has  been  elected  professor  of  the  natural  sciences, 
including  chemistry  and  its  applications,  geology,  botany,  and  miner 
alogy,  and  K  B.  Worthington,  A.  M.,  professor  of  agriculture,  horticul- 
ture, pomology,  &c. 

The  college  farm  of  283  acres  is  under  tolerably  good  cultivation.  A 
part  is  devoted  to  woodland,  and  the  remainder,  excepting  the  garden^ 
is  divided  into  seven  fields  of  convenient  size  for  tillage  and  pasture,  ail 
of  which'  are  inclosed  with  new  and  substantial  fences.  The  crops  of 
the  farm  this  year  were  greatly  diminished  in  consequence  of  severe 
drought  Twenty  tons  of  hay,  135  bushels  of  oats,  and  750  bushels  of 
corn  were  raised.  A  herd  of  good  cows  furnished  an  ample  supply  of 
milk,  and  a  considerable  part  of  the  butter  used  by  the  college.  Tbir^- 
one  hogs  were  raised,  which,  after  they  were  slaughtered,  weighed  5,4i2 
pounds,  and  cost  2^  cents  per  pound.  This  small  cost  of  production  is 
largely  owing  to  carefully  utilizing  the  waste  from  the  kitchen  and  garden 
of  the  farm.  The  extensive  and  varied  products  of  the  garden  and 
orchard  are  more  than  suf&cient  to  meet  the  demands  of  the  large  college 
family.  In  consequence  of  this  supply  the  officers  of  the  college  have 
been  able  to  reduce  the  board  of  students  •considerably  below  the  usual 
rate. 

In  speaking  of  the  deportment  of  the  students  the  president  says: 

It  gives  me  great  pleasnie  to  state  that  the  deportment  of  the  students  for  Isin^ly 
intercourse  among  themselves,  respectful  and  deferential  regard  for  those  in  aathonty 
over  them,  and  cheerful  compliance  with  the  rules  of  the  college  is  such  as  to  command 
my  highest  admiration. 

The  expenses  for  tuition,  matriculation  fee,  board,  lights,  fuel,  washdng, 
room-rent,  use  of  furniture,  text-books,  &c.,  for  the  scholastic  year,  is 
$255.  Students  appoints  by  the  State  receive  a  deduction  of  tuition 
and  use  of  books,  amounting  to  $75.  Number  of  students  during  the 
scholastic  year  ending  in  June,  1871,  is  136. 

ICASSAGHTTSETTS. 

The  Massachusetts  Agricultural  College,  at  Amherst,  William  S.  Clark, 
Ph.  D.,  president,  has  been  in  operation  about  four  years,  during  Tvhicli 
the  number  of  students  Tias  been  constantly  increasing,  and  the  facilities 
for  instruction  enlarging.  In  1868  there  were  92  students  in  the  college; 
during  the  present  year  there  have  been  166,  27  of  whom  have  completed 
the  four  years'  course  and  received  diplomas.  The  legislature,  at  its 
last  session,  (1871.)  appropriated  $50,000  to  the  college  for  its  imme- 
diate wants,  and  $100,000  to  the  permanent  fund,  in  the  care  of  the 
State,  making  the  amount  $350,000.  This,  at  6  per  cent,  affords  an 
income  of  $21,000,  two-thirds  of  which  are  received  by  this  college, 
and  one-third  by  the  Institute  of  Technology.  The  Hills  fund  of  $10,000, 
given  ft)r  the  support  of  the  botanic  garden,  yields  at  present  an  incomo 
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of  $500,  which,  being  added  to  the  $14,000  from  the  permanent  fund, 
makes  the  total  income  of  the  college  from  these  sources  $14,500.  The  real 
estate  of  the  college,  consisting  of  college  buildings,  conservatories,  board- 
•  iDg-houses,  farm,  farm-buildings,  and  a  quarry,  is  valued  at  $201,000; 
the  stock  on  the  farm  at  $9,255 ;  vehicles  and  implements  at  $2,771. 
The  credits  of  the  farm  during  the  year  are  $11,116.46,  and  the  debits, 
$16,378.38.  The  State  has  appropriated,  at  different  times,  for  the 
benefit  of  the  college,  $430,000,  and  this  sum  has  been  increased  from 
other  sources  to  $530,000.  Miss  Mary  Eobinson,  of  Medfield,  during  the 
present  year,  left  a  bequest  of  $2,000  for  the  purpose  of  establishing 
a  scholarship,  and  several  other  persons  have  given  smaUer  sums. 

The  Durfee  plant-house  contains  about  1.000  species  and  varieties  of 
plants,  and  the  nursery  a  large  number  oi  fruit,  flowering,  and  forest- 
trees  and  shrubs  raised  from  seed  or  by  budding.  About  100  species  of 
fodder-plauta  have  been  grown  for  experiment.  One  hunted  and 
twenty-five  tons  of  hay  have  been  cut  on  133  acres,  the  crop  having 
been  diminished  at  least  one-third  by  drought.  A  considerable  portion 
also  of  themowiag-land  is  run  out  and  infested  with  ox-eye  daisy,  yellow 
dock,  Canada  thistle,  and  wild  carrot.  Forty-four  thorough-bred  cattle 
are  kept  on  tho  farm,  including  Short-horn,  Ayrshire,  Jersey,  Devon, 
Brittany,  Swiss,  and  Dutch  or  Holstein.  Five  acres  of  the  college 
fann  have  been  cultivated  with  beets  from  imported  seed  of  French 
and  German  varieties.  The  juice  is  found  to .  be  rich  in  saccharine 
mtter.  Professor  Ooessmann,  the  college  chemist,  obtained  frt)m  the 
juice  of  the  best  Imperial  and  Electoral  varieties  over  8  per  cent,  of 
crystallized  sugar  with  machinery  not  of  the  best  quality.  Sugar  has 
be^n  manufactured  into  all  the, desirable  forms,  as  white  coffee,  granu- 
lated, and  loaf,  of  the  finest  quiality.  Samples  of  brown  sugar  sent  to 
Boston  and  New- York  were  pronounced  of  superior  grade.  With  skillful 
cultivation  one  ton  of  sugar  per  acre  may  be  obtained  on  the  good  til- 
lage lands  of  Massachusetts.  It  is  the  opinion  of  Professor  Goessmann 
that  the  production  of,  beet-sugar  may  be  madeira  profitable  industry 
in  Massachusetts,  with  as  good  results  as  in  France  or  Germany. 

The  Massachusetts  Institute  of  Technology,  at  Boston,  John  D.  Eun- 
^e,  Ph.  D.,  LL.  D.,  president,  has  been  open  for  the  reception  of 
students  about  six  years.  The  number  of  professors,  assistant  profes- 
sors, and  instructors  is  34,  and  the  number  of  students  264.  This 
institation  offers  great  and  constantly  increasing  facilities  for  a  thorough 
education  in  seven  distinct  courses  of  scientific  and  professional  study. 
Daring  the  first  two  years  the  cotirse  is  the  same  for  all  regtdar  students, 
bat  at  the  beginning  of  the  third  year  the  student  may  take  any  one  of 
the  following  courses :  Civil,  mechanical,  or  mining  engineering,  archi- 
tectnre,  chemistry,  science  and  literature,  or  natural  history;  each  lead- 
uig  to  the  degree  of  bachelor  of  science  in  that  course. 
.  All  the  departments  have  been  recently  strengthened  by  a  large 
increase  in  the  teaching  force,  and  in  facilities  for  making  the  teaching 
practical.  A  new  course  in  natural  history  has  been  prepared,  and  in- 
valuable aid  rendered*  by  the  Boston  Society  of  Natural  History,  in 
opening  its  extensive  and  systematically  arranged  collections  and  library 
to  the  use  of  the  students  of  the  Institute.  This  wise  and  generous 
(^o-operation  of  the  two  institutions  enables  them  at  once  to  offer  students 
in  this  department  unsurpassed  facilities.  A  laboratoi^  of  practical 
mining  and  metallurgy  has  also  been  established.  This  enables  the 
student  to  treat  the  various  ores  in  quantity,  instead  of  confining  him,  as 
w  usual,  to  assays  of  small  amount.  The  mining  laboratory  alreiady  con- 
^ns,  in  successful  operation,  the  most  approved  ore-dressing  and  mill 
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macbinery  for  treatm^xt  of  gold  and  silver  ores  now  in  use  iu  Califiornis 
and  Nevada,  consisting  of  a  ilve-stamp  battery,  an  amalgamatiog-pao.a 
separator,  and  a  concentrator,  complete  in  every  respect,  and  capable 
of  treating  a  half  a  ton  of  ore  a  day.  There  will  be  added  during  the* 
coming  vacation  an  ore-crnsher,  a  dry  palverizer,  a  hydraulic  jipger,  z 
Bnttinger  shaking-table,  and  all  other  appliances  necessary  for  tht 
treatment  of  every  kind  of  ore.  The  machinery  is  driven  by  a  steam- 
engine  of  about  fifteen  horse-power. 

The  metallurgical  laboratory  at  present  contains  a  reverberatoir 
roasting-fumace,  capable  of  roasting  60  to  75  pounds  at  a  ch^e: 
crucible  furnaces,  assaying  furnaces,  a  kettle,  a  blacksmith's  for^re,  a 
Griffin's  gas  famace,*a  screw-press,  and  a  motor.  The  central  i)ortion 
of  the  door  of  this  laboratory  will  be  removed,  to  gain  about  ^  feet  of 
additional  height  for  the  erection  of  reverberatory  and  blast  smelting- 
furnaces,  capable  of  working  400  pounds  of  ore  per  day,  and  a  capeUing 
fumaoe  sufficient  for  wcnrking  50  pounds  of  lead  at  once.  To  these  will 
be  added  retort  and  smaller  furnaces  for  various  uses.  Both  of  these 
laboratories  will  be  completed  and  ready  for  use  by  October,  1872. 

The  various  processes  of  ore-dressing,  smelting,  &C.9  are  carried  <xi 
and  st^idied  experimentally  by  the  students,  under  the  immediate  super- 
vision of  an  instructor,  a  sufficient  quantity  of  ore  being  assigned  to 
each  student  for  his  own  work.  The  institute  has  now  on  hand  abom 
11  tons  of  gold  and  silver  ores,  representing  over  seventy  different  mines 
in  Colorado  and  Utah,  which  were  collected  by  the  institute  party  of 
professors  and  students  during  their  recent  trip  to  these  Territories  in 
the  summer  of  the  present  year,  (1871,)  and  additions  will  be  received 
from  time  to  time,  as  the  wants  of  the  laboratory  require  it.  To  fiutfaer 
aidsthe  students  in  their  studies,  and  to  fisumliarize  them  with  the  prac- 
tical details  of  work,  they  are  required  to  make  occasional  visits  of  m- 
spection  to  machine-shops,  engines,  mills,  mines,  furnaces,  and  cheimcal 
works,  and  to  important  buildings  and  engineering  constructions  within 
convenient  reach  of  the  institute.  During  the  present  and  the  past  year 
more  than  thirty  places  of  this  kind  in  Boston,  Cambridge,  LovelL 
Lawrence,  Nashua,  Providence,  and  other  toWns  have  been  o&n  visited. 
Professors  and  students  are  allowed  the  full  use  of  the  Boston  Publie 
Library^  which  contains  200,000  volumes. 

The  institute  receives  an  annual  income  of  $4,232  from  the  national 
endowment  fund,  derived  from  tbe  sale  of  the  land-scrip.  The  regular 
tuition  is  $150  per  year.  $100  being  required  at  the  beginning  and  iS^ 
at  the  middle  of  the  scnool  year.  For  one-half  or  any  less  fraction  of 
the  school  year  the  tuition  is  $100. 

MICHIGAN. 

The  State  Agricultural  College,  at  Lansing,  T.  C.  Abbot,  LLD^ 
president,  has  just  completed  a  new  laboratory  containing  all  the  latest 
improvements,  including  the  Bonn  self* ventilating  evaporating  liood& 
It  is  fitted  up  with  work-tables  for  4S  students  in  analytical  chemistrr. 
and  can  accommodate  75  in  elementary  chemistry.  Booms  are  provided 
for  the  use  of  students  who  wish  to  make  researches  in  higher  chemi^v. 
The  whole  number  of  students  for  the  college  year  ending  in  Noverobeiv 
1871,  is  141,  being  an  increase  of  12  over  the  previous  year.  Of  thi> 
number,  1  is  a  resident  graduate,  12  are  seniors,  0  juniors,  20  sophomores, 
81  freshmen,  4  specials,  and  8  ladies.  There  are  now  seven  prole8«>r5 
and  one  assistant  professor,  besides  a  foreman  of  the  farm,  with  an  a8^i^1' 
ant,  and  a  foreman  of  the  gai'dens.  The  junior  class  work  the  entire 
year  under  the  direction  of  the  professor  of  horticulture.    Tbe  sopbo- 
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mores  speud  the  year  under  the  direction  of  the  professor  of  agricalture. 
Tbo  other  classes  alternate  between  the  garden  and  farm.  The  lowest 
rates  for  labor  do  not  exceed  3  or  3  cents  i)er  hour,  if  the  student  fails 
to  render  more  valuable  service.  The  higtiest  price  usually  paid  is  7^ 
tents  per  hour,  but  this  year  12^  cents  have  been  paid  for  work  on  Bat> 
urdaya,  if  applied  for  by  the  foreman.  Botany,  chemistry,  and  animal 
physiology  are  studied  from  one  to  two  years  each.  Entomology  is  illus- 
trated  by  a  valuable  collection  of  native  and  exotic  insects,  and  special 
attention  is  given  to  the  study  of  species  injurious  to  vegetation,  and  to 
the  best  modes  of  checking  their  ravages. 

Several  carefully  conducted  experiments  have  been  made  on  the  exper- 
imental farm  in  respect  to  the  different  modes  and  times  of  applying 
manures  to  crops,  as  by  plowing  in,  spreading  after  plowing,  applying 
in  the  spring  or  fall,  with  the  results  attending  each ;  also,  with  differ- 
ent kinds  of  special  manures  or  fertilizers,  and  the  quantities  of  grain 
produced  from  each ;  with  thirty-two  popular  varieties  of  the  tomato, 
the  number,  weight,  and  marketable  qualities  of  each  being  noted  in 
tabulated  form ;  and  in  fattening  pure-bred  pigs  of  the  Essex,  Suffolk, 
and  Berkshire  breeds,  and  grades  of  natives,  showing  the  different  fat- 
tening gaalities  of  each  breed,  the  quantity  of  meal  usually  necessary 
to  pmdnce  a  pound  of  pork,  and  tne  effect  of  the  same  quantity  on 
younger  and  older  animals. 

A  part  of  the  land  granted  by  Congress  has  been  sold,  amounting  to 
$92,4^  It  is  estimated  that  the  fund  of  the  college,  when  all  the  land 
is  disposed  of,  will  amount  to.  about  $707,000. 

MINNESOTA. 

The  College  of  Agriculture  and  the  Mechanic  Arts  of  the  University 
of  Minnesota,  at  Minneapolis,  William  W.  Folwell,  A.  M.,  president, 
received  from  the  National  Government  94,119  acres  of  land,  which  has 
been  located  in  its  own  State.  The  number  of  acres  to  which  it  waa 
entitled  by  the  act  of  Congress  of  July  2, 1862,  was  120,000,  but  in  con- 
sequence of  selecting  lands  above  the  minimum  Government  price  it 
was  reduced  to  the  sums  named  above.  Twenty-two  thousand  three  hun- 
dred and  ninety-four  acres  of  this  land  have  been  sold  for  $128,265.74, 
of  which  sum  $8,500  have  been  paid  for  the  experimental  farm,  which 
contains  143  acres.  The  remainder  of  the  money,  $119,765.74,  consti- 
tntes  a  permanent  fund,  from  which  an  annual  revenue  of  $7,557.27  is 
derived  for  the  support  of  the  college.  For  the  payment  of  the  expenses 
of  the  other  departments  of  the  university  the  regents  rely  chiefly  upon 
the  sales  of  timber  from  lands  which  have  been  appropriated  by*  the 
State  to  the  university  as  distinct  from  the  national  grant.  The  71,725 
acres  of  land  now  remaining  unsold  are  increasing  in  value,  and  will 
not  be  disposed  of  until  such  a  price  can  be  obtained  as  will  afford  the 
college  an  ample  fund  for  carrying  out  the  plan  of  operations  contem- 
plated by  the  National  Government  and  the  State. 

In  June,  1870,  the  board  of  regents  adopted  apian  of  re-organization, 
which  involves  in  its  ultimate  scope  a  graded  connection  between  all  the 
imblic  educational  institutions  in  the  State,  ascending  from  the  com- 
men  school  to  the  university.  Under  this  plan  the  regents  have  as  yet 
only  organized — 1.  The  Latin  school;  2.  The  collegiate  department; 
3.  The  College  of  Science,  Literature,  and  the  Arts;  4.  The  College  of 
Agriculture  and  the  Mechanic  Arts.  For  the  last  named  a  course  of 
appropriate  studies  and  exercises  has  been  prescribed.  The  experi- 
Uieotal  farm  has  been  provided  with  a  sufficient  supply  of  stock  and 
impkments,  and  a  convenient  baro  has  been  built  durmg  the  year.    A 
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department  of  this  college  is  devoted  to  the  mechanic  arts,  as  required 
by  law,  and  a  professor  has  been  employed  in  it  The  Realty  of  the 
university  consists  of  the  president,  seven  professors,  and  two  as^timts. 

The  chief  want  of  the  university  is  an  enlargement  of  the  present 
bnildiDg.  The  class-rooms  are  overcrowded,  and  the  demand  for  lodg- 
ings for  students  exceeds  the  snpply.  The  receipts  of  the  university  for 
the  present  year,  including  $11,880.74  in  the  treasury  at  its  commence- 
ment, amount  to  $28,875.61,  and  the  current  expenses  were  $22,500. 
Congress,  on  the  8th  day  of  July,  1870,  made  a  grant  of  seventy  two 
sections  of  land,  to  be  located  by  the  governor  of  the  State,  for  the  ben- 
efit of  the  university. 

The  number  of  students  during  the  year  ending  December  1, 1870, 
was  301.  Of  these,  53  males  and  22  females  were  in  the  sdentiOc 
department,  and  61  males  and  21  females  in  the  classical  department 
Ninety-one  of  the  students  in  the.university  were  ladies. 

MISSISSIPPL 

This  State  accepted  the  congressional  grant  of  land-scrip,  October 
30,  1866,  and  received  210,000  acres.  By  an  act  of  the  legislature 
in  1871,  two-fifths  (84,000  acres)  of  this  land  were  given  to  the  Univer 
sity  of  Mississippi,  and  the  remaining  three-fifths  (126,000  acres)  to  tiie 
Alcorn  University,  for  the  purpose  of  establishing  an  industrial  coU^ 
in  each  of  those  institutions. 

The  University  of  Mississippi,  Eev.  John  N.  Waddel,  D.  D.,  chancel- 
lor, is  located  at  Oxford,  in  La  Fayette  County.  The  board  of  tnistees 
of  the  university,  in  June,  1871,  directed  that  the  congressional  land- 
scrip  should  be  sold  by  the  governor  of  the  State  and  invested  in  State 
bonds.  A'  committee  was  appointed  to  take  into  consideration  the  best 
way  of  expending  the  income  of  the  funds^  At  a  subsequent  meeting  a 
report  was  made  by  the  committee,  and  adopted  by  the  board  of  trustees, 
recommending  the  organization  of  a  college  of  agriculture  and  the 
mechanic  arts  in  connection  with  the  university,  as  soon  as  tbe  fimda 
could  be  rendered  available,  the  establishment  of  professorships  in 
agricultural  chemistry,  botany,  and  zoology,  practical  agricultoie^  civil 
engineering,  technolo^,  and  tJbie  mechanic  arts,  and  the  apx)ointinentof 
the  superintendent  of  the  farm. 

Mr.  E.  W.  Hilgard  has  been  appointed  professor  of  experimental  and 
agricultural  chemistry,  and  is  now  delivering,  (December  1871,)  during 
the  current  session  oi  the  university,  a  course  of  lectures  on  agricul- 
tural and  technical  chemistiy,  whicli  are  attended  by  the  students 
firon^  other  regular  courses  in  the  university  as  a  collateral  stadj< 
since  no  students  in  agriculture  and  the  mechanic  arts  can,  at  present, 
be  received.  It  is  hoped,  however,  that  before  the  next  scholastic  year 
everything  will  be  in  readiness  to  put  the  college  into  full  operation.  A 
farm  of  20  acres  will  be  provided  and  used  to  illustrate  the  teachings  of 
the  professors  practically,  and  on  which  the  students  will  be  enconiaged 
to  labor,  but  no  compulsory  requiremeut  will  be  made.  Students  from 
the  State  will  be  admitted  free  of  tuition. 

Nothing  has  been  learned  in  regard  to  Alcorn  University,  exc^t  that 
it  has  been  located  near  the  village  of  Bodney,  Jefferson  County,  in 
connection  with  Oakland  College,  which  has  been  purchased  for  the  snm 
of  $30,000. 

MISSOXTEI. 

The  Agricultural  and  Mechanical  College  of  Missouri,  Daniel  Bead, 
LL.  D.,  president,  was  located  at  Columbia,  May  3, 1870. .  It  is  a  de- 
partment of  the  University  of  Missouri,  and  under  the  immediate  care 
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of  Professor  G.  C.  Swallow,  but  will  occupy  auotber  building  whicb  tbe 
carators  are  now  erecting.  This  edifice  will  contain  extensive  laborato- 
ries for  chemistry,  physic^?,  and  mechanics^  lecture-rooms,  and  extensive 
cabinets  of  rock's,  minerals,  soils,  and  objects  of  natural  history.  The 
professor  of  agriculture  was  elected  in  September,  1870,  and  the  first 
class  formed  on  the  17th  of  the  same  month.  The  number  of  students 
in  the. class  of  the  first  collegiate  year  ending  in  June,  1871,  was  29,  and 
35  have  entered  the  second  or  freshman  class  for  the  next  year.  The 
students  recite  in  the  university  in  the  branches  of  the  agricultural 
course,  under  the  instruction  of  the  professor  of  agriculture  and  the 
other  professors,  and  are  admitted  to  all  their  lectures  and  to  the  libra- 
ry. Congress  gave  330,000  acres  of  land  for  the  endowment  of  an  indus- 
trial college,  three-fourths  of  which,  247,500  acres,  the  legislature  appro- 
priated for  the  Agricultural  and  Mechanical  College,  and  one-fourth, 
82,500  acres,  for  the  School  of  Mines  and  Metallurgy,  located  at  Eolla, 
which  is  also  a  department  of  tlie  University.  None  of  this  land  has 
been  sold,  and  the  college  has  been  obliged  to  depend,  thus  far,  upon 
the  income  derived  from  the  rent  of  the  congressional  land-grant  and 
the  liberality  of  private  parties  to  defray  the  expenses  incurred  in  con- 
ducting it.  The  university  has  seven  professors  and  five  teachers. 
Theh'brary  contains  4,000  volumes,  and  the  cabinet  of  minerals  600,000 
specimens,  to  which  the  students  or  all  the  departments  are  admitted. 

It  is  the  design  of  this  college  to  give  its  students  such  an  education 
as  will  fit  them  for  intellectual  and  manual  labor,  that  they  may  thus  be 
prepared  to  honor  labor  and  utilize  and  dignify  learning.  Several  stu- 
dents are  now  paying  all  their  college  expenses  by  labor.  There  are 
three  courses  of  study :  An  agricultural  course  of  three  years,  a  resident 
graduate  course  of  one  year,  and  a  horticultural  course  of  one  year,  the 
latter  designed  for  young,  men  and  young  women  who  wish  to  fit  them- 
selves for  the  highest  success  in  the  cultiure  of  fruit  and  flowers,  andt  in 
the  ornamentation  of  lawns  and  pleasure-grounds. 

The  agricultural  course  embraces  horticultural  botany,  vegetable 
chemistry,  essays  on  pruning,  transplantuig,  and  propagation:  meteor- 
olo^,  climatology,  soils,  tillage,  draining,  kitchen  garden,  hot-beds;  ex- 
periments in  producing  new  varieties  of  plants,  natural  history,  botany, 
geometr}',  English  literature,  rhetoric;  experimental  culture  of  fruits^ 
anatomy  and  physiology  of  domestic  aniipals,  animal  chemistry,  trigo- 
nometry, physics  and  chemistry, with  laboratory  practice;  essays  on 
plants,  agricultural  chemistry,  fertilizers,  entomology^  water-supplies, 
orchards,  nurseries,  vineyards ;  essays  on  soils  and  fertilizers,  human 
anatomy  and  physiology,  forestry,  influence  of  trees  on  climate  and  soil, 
€xi)erimental  culture  of  forest-trees,,  agricultural  architecture,  farm 
buildings,  veterinary  surgery  aud  medicine;  essays  on  forestry,  mechan- 
ics, mental  philosophy,  mineralogy,  landscape  gardening,  botanic 
garden,  greenhouses,  propagation  and  culture  of  ornamental  plants; 
essays  on  landscape  gardening,  geology,  and  paleontology.  Latin, 
German,  French,  analytical  geometry,  calculus,  evidences  of  Christianity, 
and  natural  theology  are  optional.  The  resident-graduate  course  em- 
braces a  few  additional  studies. 

The  farm  has  been  in  possession  of  the  college  only  about  a  year, 
during  which  time  the  buildings  which  were  upon  it  have  been  repaired, 
and  new  ones  built,  ponds  and  cisterns  made,  stumps  removed,  and 
grounds  in  general  put  in  condition  to  commence  experimental  cultiva- 
tion at  an  early  date.  A  few  domestic  animals  of  good  quality  have 
l)een  purchased,  and  a  good  assortment  of  agricultural  implements  col- 
lected.   Two  vineyards  have  been  planted,  containing  several  thousand 

21   A  Digitized  by  Google 


322  AGRICULTURAL   REPORT. 

vines  in  eaob,  and  an  experimental  vineyard  containing  three  hundred 
vines  and  over  til'ty  varieties. 

The  agricultural  and  mechanical  college  farm  and  buildings  are  valued 
at  $60,000 ;  the  university  buildings  at  $170,000 ;  and  the  apparatus  and 
library  at  $30,000. 

NiBBBASKA. 

The  University  of  Nebraska,  at  Lincoln,  was  opened  for  the  receptiou 
of  students  on  the  7th  of  September,  1871.  The  different  colleges  of  tliis 
university  were  named  in  the  report  of  the  Department  for  1870.  Three 
courses  of  study,  each  occupying  four  years,  have  so  far  been  adopted: 
a  classical  course,  a  scientific  course,  and  a  select  course.  The  faculty 
consists  of  Allen  E.  Benton,  LL.  D.,  chancellor,  and  x>rofessor  of  intel- 
lectual and  moral  science;  S.  H.  Manly,  A.  M.,  professor  of  ahdent 
languages  and  literature ;  O.  C.  Drake,  A.  M.,  professor  of  rhetoric  and 
Knglish  literature ;  Samuel  Aughey,  A.  M.,  professor  of  chemistry  and 
natural  sciences ;  George  E.  Church,  A.  lil.,  principal  of  the  Latin  school 
The  chair  of  mathematics  has  not  yet  been  filled,  but  a  professor  will  be 
elected  at  an  early  date.  Other  professors  will  be  provided  as  soon  as 
the  wants  of  the  university  require  it.  The  agricultural  college  of  the 
university  has  not  yet  been  opened,  but  it  wSl  be  as  soon  as  is  practi- 
cable, probably  at  the  beginning  of  the  next  college  year. 

The  university  has  received  two  grants  of  land-scrip  fix)m  Congress; 
one  of  90,000  acres,  under  the  act  of  July  2, 1863,  for  the  purpose  of  ea- 
do  wing  a  college  for  the  benefit  of  agriculture  and  the  mechanic  arts; 
and  another,  of  44,800  acres,  by  an  act  of  Congress,  approved  April  19, 
1864,  for  the  Uvse  and  support  of  a  State  university.  The  sum  of  these 
grants  is  134,800  acres.  The  university  building  is  a  fine  edifice,  one 
hundred  and  sixty-five  feet  in  length,  and  contains  forty-eight  rooms, 
al^of  which  are  designed  for  purposes'  of  instruction.  The  board  of 
regents  have  made  liberal  appi'opriations  for  the  purchase  of  philoeo- 
.  phical  and  chemical  apparatus^  library,  maps,  and  charts,  and  for  the 
arrangement  of  the  cabinet  and  museum.  The  university  gioonds  em- 
brace twelve  acres.  The  buildings  are  valued  at  $152,000,  and  the 
ap])aratus  and  library  at  $7,000. 

The  scholastic  year  is  divided  into  three  terms,  with  three  vacations. 
The  first  term  commences  on  the  first  Thursday  in  September;  the 
second  on  the  first  Thursday  in  January ;  and  the  third  on  the  firat 
Thursday  in  April.  The  university  has  no  dormitory  system,  but  board 
is  provided  by  families  at  a  reasonable  rate.  It  may  now  be  obtained 
at  four  to  five  dollars  per  week,  and  by  renting  a  room  and  taking  meal!* 
out,  it  can  be  furnished  for  about  three  dollars  and  fifty  cents. 

Nevada  accepted  the  congressional  grant  for  the  establishment  of 
agricultural  and  mechanical  colleges  Febmaiy  13,  1867,  and  receive<l 
90,000  acres  in  land,  which  has  been  located  within  the  limits  of  the 
State.  None  of  the  land  has  yet  been  sold,  nor  has  any  industrial  col- 
lege been  established,  but  it  is  expected  that  one  will  be  put  in  oi)eni 
tiou  in  a  year  or  two. 

NEW  HA:Ma»sniiiE. 

A  full  account  of  the  New  Hampshire  College  of  Agriculture  aud  the 
Mechanic  Arts,  at  Hanover,  Rev,  Asa  D.  Smith,  D.  I>.,  LL.  D.,  presi- 
dent, was  given  in  the  report  of  the  Department  for  1870.  As  but  Uttlc 
inlbrmation  has  been  received  Irpm  the  institution  during  the  present 
year,  we  are  unable  to  give  any  extended  detail  of  its  progress.    It  haa 
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two  professors,  eight  instxaetors,  and  twelve  students  who  are  pursuing 
the  re^lar  course  of  study  in  agriculture  and  the  mechanic  arts.  The 
annual  ipcome  derived  from  the  national  endowment  fund  is  $4,800. 

NEW  JERSEY. 

The  steady  increase  in  the  number  of  professors  and  students  iu  the 
scientific  school  of  Eutgers  Oollege,  at  New  Brunswick,  Eev.  William 
H.  Gampbe}],  D.  D.,  president,  has  rendered  it  necessary  to  ])rovide 
additional   buildings.     The  trustees  are,  therefore,  now  erecting   a 
geological  hall,  a  line  stone  building,  whidh  will  contain  rooms  for  a 
geological  museum  for  recitations,  for  military  drill,  and  for  the  general 
use  of  the  scientific  and  agricultural  departments.    It  is  the  intention 
of  the  trustees  to  complete  this  building  before  the  end  of  tiie  present 
academical  year,  iu  June,  1872.    There  are  ten  professors  connected 
with  the  school.    The  number  of  students  for  the  academic  year  ending 
in  June,  1871,  is  sixty-eight,  being  an  increase  of  twenty-two  over  the 
last  year.    Two  of  this  number  are  from  the  Empire  of  Japan.    The 
school  has  a  penuauent  fund  of  $116,000,  derived  from  the  land*scrip, 
andhasreceiv^cd  in  addition  $8,000  from  private  individuals.    The  an- 
nual revenue  derived  irom  the  permanent  fund  is  $6,900. 

The  course  of  study  in  this  school  is  thorough,  and  practical  agricul- 
tare  is  made  a  specialty.  The  experimental  farm  contains  09  acres,  and 
is  under  the  care  of  the  professor  of  chemistry  and  agriculture,  Dr. 
George  H.  Oook,  whoso  extensive  knowledge  of  geology  and  European 
fanning  eminently  fit  him  for  such  a  position.  The  students  labor  regu- 
larly on  this  land.  Twenty  acres  of  the  farm,  near  the  college  buildings, 
are  kex>t  in  grass,  or  used  for  garden,  soiling,  or  root  crops.  Th6  re- 
mainder is  to  be  kept  in  Indian  corn,  potatoes,  oats,  wheat,  dovcr,  and 
timothy  j  not  leaving  any  pasture,  woodland,  or  waste  ground.  The 
details  of  kind  and  preparation  of  soil,  manuring,  modes  of  culture,  &c., 
are  given  in  the  annual  report  for  1871.  There  are  on  the  farm  six 
cows  and  six  heifers  of  the  Ayrshke  breed,  two  Durhams,  and  five 
natives.  A  tiibuhitcd  statement  is  given  of  the  average  daily  yield  oi 
milk  from  each  cow,  the  yield  per  month,  and  for  the  year. 

NEW  YORK. 

The  national  land-grant  which  was  given  by  the  State  of  JSTew  York 
to  the  Cornell  University  at  Ithaca,  Andrew  D.  White,  LL.  D.,  presi- 
dent, was  designed  especially  to  support  two  of  the  nine  colleges  of  the 
university,  namely,  the  College  of  Agriculture  and  the  College  of  the 
Mechanic  Arts.  The  university,  however,  is  required  by  the  act  of 
incorporation  to  educate,  free  of  expense  for  instruction^  one  student 
from  each  of  the  one  hundred  and  twenty-eight  assenibly  districts  of 
the  State,  for  a  period  of  four  years,  in  any  of  the  colleges  which  he 
may  choose  to  elect.  These  students  are  selected  by  competitive 
examinations  from  the  various  pubUc  schools  and  academies  of  the 
ytate  of  Xew  York. 

The  trustees  ar.e  making  special  efforts  to  extend  the  operatv)ns  of 
the  Colleges  of  Agriculture  and  the  Mechanic  Arts,  and  flic  im^me  from 
the  sales  of  the  lands  of  the  congressional  graut  will  be  appUed  to 
this  object  as  fast  as  they  are  sold.  A  large  building,  costing  $40,000, 
has  been  completed  during  the  current  year,  for  the  special  accommodar 
tion  of  tlie  OoUege  of  the  Mechanic  Arts.  It  is  built  of  stone,  and  is 
the  gift  of  Mr.  Edram  Kbley,  of  Rochester.  Another  edifice,  250  feet 
by  GO  feet,  called  the  McOraw  building,  Ims  also  been  completed  during 
this  year,  and  is  to  be  occupied  by  the  museums  and  library.    It  is  built 
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at  au  expense  of  8150,000,  by  Mr.  John  McGraw,  of  Ithaca,  aud  is  coin- 
posed  of  dark-bhie  stone,  with  dressings  and  corners  of  Onondaga  iprav 
limestone.  The  main  central  portion  of  the  building  comprises  one  hail, 
which  is  100  feet  long,  50  wide,  and  10  high.  There  is  also  another 
room  above  this  of  the  same  length  and  breadth,  but  30  feet  in  height- 
Miss  Jennie  McGraw,  of  Ithaca,  has  given  the  university  a  set  of  chime- 
bells,  nine  in  number,  which  cost  several  thousand  dollars.  Valuable 
gifts  of  stock  have  been  made  by  Lewis  Morris,  esq.,  of  Fordham,  and 
Mr.  Allen  B.  Benham,  director  of  the  college  farm.  Tliere  are  8  iiro- 
fessors  and  20  students  in  the  CoUege  of  Agriculture,  4  professors 
and  20  students  in  the  College  of  the  Mechanic  Arts,  and  39  professors 
and  assistant  professors  and  595  students  in  all  the  colleges  of  the  uni- 
versity. As  the  university  increases  in  age,  the  classes  in  agriculture 
are  becoming  larger  in  proportion  to  those  in  other  branches.  The 
farm  has  been  steadily  improved,  but  no  experiments  have  been  made, 
and  no  special  system  of  labor  has  yet  been  adopted.  Several  students 
work  on  the  farm  for  the  purpose  of  earning  money  to  defray  a  portion 
of  their  expenses ;  several  garden-plats  have  been  let  out  to  others  to 
cultivate  on  shares,  and  a  prize  ha«  been  awarded  for  the  garden  that 
is  best  managed.  The  sum  paid  to  students  since  1868,  for  manual  and 
other  labor,  has  exceeded  $30,000.  The  gifts  to  the  university  during 
the  present  year,  in  the  shape  of  buildings,  books,  apparatus,  and 
money,  have  amounted  to  about  $300^000. .  The  university  has  soM 
465,000  of  the  990,000  acres  of  land-scrip,  received  from  Congress,  for 
$^28,350.  The  total  amount  of  the  university  fund,  exclusive  of  land 
unsold,  is  $1,101,998.  The  annual  revenue  derived  from  this  fond  is 
$64,917 ;  the  value  of  the  university  buildings,  $500,000,  and  of  the 
library  and  apparatus,  $150,000. 

NORTH  CAROLINA. 

North  Carolina  accepted  the  congressional  grant  February  34, 1866, 
and  received  370,000  acres  in  scrip.  By  an  act  of  the  general  assembly 
of  the  State,  approved  February  11, 1867,  the  scrip  was  transferred  to 
the  trustees  of  the  University  of  North  Carolina,  at  Chapel  Hill,  -who, 
in  the  language  of  the  act,  were— 

Instmcted  to  dispose  of  the  same  as  they  may  think  best,  and  with  tbe  proceeds  tc 
establisli,  iu  addition  to  the  ooarse  of  instractib^  prescribed  in  the  regular  corriculain 
of  the  university^  twp  professorships,  in  which  the  leading  object  shall  be,  without  ex- 
clading  other  scientific  and  classical  studies  and  including  military  tactics,  to  tesui 
sQch  branches  of  learning  as  are  related  to  apiculture  and  the  mechanic  arts,  in  sm  h 
manner  as  the  general  assembly  may  prescribe,  iu  order  to  promote  the  liberal  ac^l 
practical  education  of  the  industrial  classes  in  the  several  pursuits  aud  professioob  i:: 

The  act  also  provides  that — 

It  shaU  be  the  privilege  of  the  county  court  in  each  county  of  the  State  forever  tc 
select  annually  one  native  of  the  State,  resident  in  said  county,  of  good  moral  charac- 
ter and  capacity  for  nsefohiess.  withoiit  the  requisite  means  to  defray  the  nccossar; 
expenses  of  education,  who  shall  be  admitted  to  any  class  in  the  university  for  whicb 
he  may  be  xirepiued,  froe  from  aU  charge  for  tuition  and  room-rent,  so  that  each  conutT 
may  always  have  one  representative  at  the  institution. 

In  the  winter  of  1867  and  1868  the  trustees  sold  the  scrip  for  $135,(K)(>, 
and  at  the  time  of  the  sale  received  the  sum  of  $10,000  or  Sl2,00<>  ii; 
cash,  which  was  used  for  purposes  connected  with  the  university 
Under  the  constitution  of  the  State,  adopted  in  1SC8,  a  new  board  oi 
trustees  was  elected,  and  in  July,  1869,  they  received  the  balance  of  the 
money  for  which  the  land-scrip  had  been  sold.  During  the  winter  ui 
the  follo>ying  year  they  invested  it  in  North  Carolina  bonds,  most  ol 
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which  were  special-tax  bonds,  and  are  now  considerably  below  their  par 
value.  The  College  of  Agriculture  and  the  Mechanic  Arts  contemplated 
by  the  generatl  assembly  in  the  act  of  transfer  of  the  scrip  has  not  yet 
been  organized,  and  the  State,  for  the  present,  is  deprived  of  the  advan- 
tages which  the  national  endowment  made  by  Congress  was  intended 
to  confer. 

omo. 

The  fpundation  of  the  Ohio  Agricultural  and  Mechanical  College  at 
Columbus  has  been  laid,  and,  according  to  the  contract,  is  to  be  com- 
pletM  and  ready  for  occupation  before  the  close  of  autumn,  in  1872,  at 
a  cost  of  $112,480.     Plans  for  a  boarding-house,  to  cost  $30,000  to 
$40,000,  and  also  for  laying  out  roads  and  avenues  and  for  the  orna- 
mentation of  the  grounds,  have  been  prepared.    The  fund  derived  from 
the  sale  of  the  congressional  land-scrip  is  on  interest  at  G  per  cent,  which 
is  paid  semi-annually,  and  added  to  the  principal.    The  college  farm  is 
paid  for,  and  it  is  expected  that  the  donation  made  by  Franklin  County, 
amounting  to  $300,000,  will  be  suflacient  to  furnish  the  necessary  stock 
for  it,  to  pay  for  the  college  buildings,  and  to  supply  them  with  the  re- 
quired philosophical,  chemical,  and  other  apparatus.    Further  particu- 
lars in  relation  to  this  college  may  be  found  in  the  report  of  the  Depar^ 
raent  for  1870. 

OEEGON. 

Corvallis  College  at  Corvallis,  Rev.  W.  A.  Finley,  D.  D.,  president, 
was  made  the  recipient  of  the  congressional  endowment,  and  adopted 
as  the  Agricultural  College  of  the  State  of  Oregon  by  an  act  of  the  leg- 
islature, approved  October  27,  1868.  It  was  opened  for  the  reception 
of  students  November  22,  1868.  According  to  the  law  of  incorpo- 
ration, twenty-two  students,  appointed  yearly  by  the  State,  are 
to  be  instructed  during  the  prescribed  course  of  study,  free  of 
tuition,  in  agriculture  and  other  branches  of  science  contemplated  by 
the  act  of  Congress  establishing  industrial  colleges.  All  other  students 
are  require<l  to  pay  tuition,  according  to  the  rates  established  by  the 
trustees.  During  the  present  year  the  citizens  of  Benton  County,  in 
which  tlio  college  is  located,  have  given  to  it  an  experimental  farm,  on 
which  all  the  students  in  the  agricultural  department  are  required  to 
labor  from  one  to  two  hours  each  day,  except  Saturday  and  Sunday,  un- 
der the  direction  of  the  professors  or  the  superintendents  of  the  depart- 
ment. They  are  paid  for  their  labor  according  to  the  amount  peribrmed 
and  the  thoroughness  with  which  it  is  executed.  The  maximum  com* 
X>ensation  is  15  cents  per  hour.  A  labor-class  of  twenty-two  students 
was  organised  in  three  divisions  on  the  1st  of  April  of  tbd  present  year, 
(1871,)  under  the  superintendence  of  Professor  W.  W.  Moreland^B.  8., 
principal  of  the  agricultural  department.  They  have  labored  regularly 
on  the  farm  during  the  year,  and  made  important  improvements  upon 
it,  besides  raising  considerable  crops  of  difi'erent  kinds. 

The  faculty  consists  of  six  professors  and  assistants.  The  number  of 
students  in  attendance  in  the  college  during  the  collegiate  year  ending 
Jane  29, 1871,  was  143  j  in  the  agricultural  department,  22. 

PENNSYLVANIA. 

The  Agricultural  College  of  Pennsylvania,  Eev.  James  Calder,  D.  D.. 
president,  has  8  professors,  8  assistants,  and  87  students.  It  is  located 
in  Centre  County,  about  twelve  miles  from  Bellefonte,  at  the  junction 
of  Penn  and  Nittany  Valleys,  nearly  equi-distant  from  the  extremes  oi 
the  State.    The  beautiful  valley  formed  by  this  junction  is  about  ten 
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mile«  wide,  and,  like  the  other  two,  is  a  fine  farming  region  in  a  vety 
high  state  of  cultivation.  It  extends  from  the  college  to  the  Jnniata 
Biver  and  Pennsylvania  Bailroad,  a  distance  of  twenty  miles.  A  rail- 
road is  now  being  constmoted,  and  will  soon  be  completed,  firom  Lewis- 
burgh,  in  Union  County,  to  Tyrone,  which  wiQ  i/aas  within  a  mile  or 
two  of  th6  college,  thus  affording  easy  access  to  it  from  all  parts  of  the 
State. 

There  are  throe  model  and  experimental  farms  belonging  to  the  col- 
lege, which  are  under  the  general  supervision  of  the  professor  of  agri- 
culture.   The  central,  in  Centre  County,  containing  400  acres,  one- 
half  of  which  was  given  to  the  college  by  General  James  Irvin,  then 
valued  at  $12,000,  and  the  remainder  was  purchased  by  the  trustees  for 
$12,000 ;  the  easteruy  in  Chester  County,  containing  100  acres,  and  cost- 
ing $17,000 ;  and  the  western,  in  Indiana  County,  containing  121  acres, 
and  costing  $18,136.60.    Only  100  acres  of  the  central  farm  are  culti- 
vated as  a  model  and  experimental  farm.     Of  tlie  remaining  300  acres, 
usually  called  the  college  farm,  about  one-half  is  cultivated,  partly  by 
hired  labor  and  partly  by  the  students,  for  experimental  purposes^  and 
to  illustrate  tbe  branches  taught  in  the  college.    The  remainder  is  oc- 
cupied by  the  college  buildings  and  grounds,  the  garden,  orchard,  and 
two  pieces  of  woodland.    The  model  and  experimental  farms  are  culti- 
vated entirely  by  hired  labor^  under  the  direction  of  a  superintendent, 
who  reports  the  results  of  his  experiments  to  the  professor  of  agricul- 
ture.   Twenty -five  acres  of  each  farm  are  especially  devoted  to  experi- 
ments, and  the  remainder  to  model  farming.     The  law  of  the  State  re- 
quires that  these  farms  shall  be  conducted  as  models  for  imitation  by 
mi'mers  in  successfnl  practical  agriculture,  and  as  experimental  &rmB 
on  which  to  decide,  by  actual  results,  those  doubtAil  questions  as  to 
modes  of  culture,  relative  value  of  manures,  kinds  of  seeds,  sucoession 
of  crops,  qualities  of  live-stock,  &c.,  which  so  often  pciplex  the  fanner. 
Ten  thousand  dollars  have  been  recently  expended  by  public-spirited 
citizens  in  the  vicinity  of  these  farms  in  stocking  them  wiUi  choice 
breeds  of  domestic  animals,  which  consist  of  Durham,  imported  Alder- 
ney,  and  Holstein  bulls,  one  pure  and  several  grade  Durham  cows,  ami 
a  number  of  breeding  swine  of  the  Chester  County  breed.    Numerons 
experiments  with  different  crops  have  been  made  on  these  farms  during 
the  present  year. 

The  part  of  the  central  farm  on  which  the  students  work  i.s  culti- 
vated in  five  sections  of  nearly  equal  size.  They  labor  ten  hours  each 
week,  the  work  being  rendered  in  details  of  four  hours,  either  iii 
the  forenoon  or  afternoon,  on  alternate  days,  except  Saturdays,  wlien 
botli  labor  and  recitations  are  suspended^  This  arrangement  affonb^ 
them  an  opportunity  to  put  in  practice  the  theoretical  laiowledge  ot 
husbandry  which  they  have  learned  in  the  recitation-room,  and  to  study 
those  processes  of  cultivation  from  which  the  best  results  are  obtained 
The  most  improved  implements  are  used,  and  their  construction  and 
operation  explained.  The  professor  of  agriculture  says  that  he  bas 
never  had  more  nor  better  work  done  in  the  same  time  than  by  tbe 
students  of  the  agricultural  college  during  the  term  just  closed.  With 
a  working  force  never  exceeding  eight  lads  in  detail  at  once,  and  the 
working  time  only  eight  hours  each  day  for  five  days  in  the  week,  and 
with  a  draught  force  of  only  nine  light  mules,  the  arable  portion  of  tbe 
fimn,  including  the  garden,  has  been  as  well,  promptly,  and  productively 
cidtivated  as  any  farm  in  the  State. 

There  is  a  mechanical  department  in  charge  of  a  slciUfVil  and  experi- 
.  enced  master-mechanic,  wiUi  proi>er  blacksmith  axxd  carpenter  shops, 
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and  other  appliances  for  repairs  of  the  buildings  and  fixtures,  and  of 
the  farming  implements,  and  for  the  manufacture  of  such  new  articles 
for  use  as  may  be  constructed  on  the  place.  In  this  work  he  is  assisted, 
when  necessary  and  desirable  for  the  purposes  of  instruction,  by 
students  during  their  regular  work-hours. 

In  addition  to  the  national  endowment,  amounting  to  $439,180.80,  the 
college  has  received  from  the  State  $09,900 ;  from  citizens  of  Centre, 
Clinton,  Blair,  Mifflin,  Allegheny,  Dauphin,  Erie>  and  other  counties, 
§52,000;  from  General  James  Irvin,  in  land  for  farm,  $12,000;  and 
from  Mr.  Elliott  Cresson,  $5,000 ;  making  a  total  from  all  sources  of 
$G08,0SC.80.  The  college  buildings  cost  8200,000,  the  library  $3,500, 
the  chemical  and  philosophical  apparatus  $3,008,  and  the  mincralogical 
cabinet,  exclusive  of  the  Eogers  geological  collection,  $G50.  One-tenth 
of  the  national  endowment  was  expended  in  purchasing  the  farms, 
leaving  an  available  fund  of  $395,300.30,  which  yields  an  annual  income 
of  «about  $24,000. 

UHODE  ISLAND, 

The  congressional  land-scrip  was  assigned  by  the  legislatui^e  of  the 
State  to  Brown  University,  at  Providence,  Rev.  Alexis  Caswell,  D.  D., 
LjLD.|  president,  on  the  condition  that  it  should  provide  a  course  of 
imtraction  adapted  to  the  wants  of  students  in  agriculture  and  the 
meehanio  arts ;  that  the  State  shoitld  nominate  beneficiaries  to  receive 
the  bencM  of  the  interest  on  the  fund  ($50,000)  derived  from  the  sale 
of  the  land>scrip ;  that  the  university  should  educate  oue  beneficiary  one 
year  for  every  $100  income  from-  the  fund ;  and  that  such  beneficiary 
fihonld  have  the  option  of  pursumg  the  regular  classical  com se  without 
reference  to  special  studies  in  agriculture  and  the  mechanic  arts.  In 
accordance  with  this  agreement,  some  ten  or  twelve  nominations  have 
been  made  since  the  opening  of  the  agiicultural  and  scientific  depart- 
ment in  18C8.  These  beneficiaries  have  generally  selected  the  regular 
classical  course  instead  of  the  agricultural.  On  consideration  of  the 
operation  of  this  arrangement,  doubts  have  arisen  in  the  minds  of  some 
members  of  the  legislature  whether  this  is  the  proper  method  of  carrying 
out  the  law  of  Congress,  and  therefore  no  appointments  have  been  made 
for  the  last  collegiate  year  ending  in  Juno,  1871.  The  matter  now  re- 
mains in  the  hands  of  a  committee  of  the  legislature,  and  the  expectation 
is  that  it  will  make  a  report  at  the  next  session,  in  January,  1872.  The 
number  of  beneficiaries  receiving  education  from  the  interest  of  the  fund 
is  seven.  The  balance  of  interest  on  the  fund  noW  unappropriated  and 
remaining  in  the  hands  of  the  treasurer  of  the  university  is  $1,957.37, 
a  sum  sufficient  for  the  education  of  nineteen  beneficiaries  for  one  year, 
who  might  now  be  appointed  by  the  legislature,  if  thought  desirable. 

The  course  of  study  pursued  in  the  agricultui-al  and  scientific  depart- 
ment was  given  in  the  report  of  the  Department  for  1868.  The  faculty 
consists  of  Rev.  Alexis  Caswell,  D.  D.,  LL.D.,  president;  George  I. 
Chace,  LL.D,  professor  of  general  and  applied  chemistry ;  Samuel  S. 
Greene,  LIi.D.^  professor  of  natural  philosophy  and  astronomy ;  Rev.  J. 
Lewis  Diman,  D.  D.,  professor  of  political  economy ;  Benjamin  F.  Clarke, 
A.  M.,  professor  of  mathematics  ami  engineering ;  John  H.  Appleton, 
A  M.,  professor  of  chemistry  applied  to  the  arts ;  T.  Whiting  Bancroft, 
A  M.,  professor  of  rhetoric  and  English  literature  j  Theodore  M.  Ho- 
bingand,  instructor  in  French. 

The  college  year  commences  near  the  1st  of  September,  and  is  divided 
into,  two  terms,  with  a  winter  vacation  of  three  weeks  and  a  summer 
vacation  of  nine  weeks.    Board  from  $3.25  to  $5  per  week. 
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SOUTH  CAROLINA. 

Tbis  State  accepted  the  congressional  grant  of  land-scrip  December 
10, 1868,  and  received  180,000  acres.  The  scrip  was  sold  for  $130,500, 
and  on  the  12tli  of  March,  1872,  the  legislature  established  the'  Soutb 
Carolina  Agricnltural  College  and  Mechanics'  Institute,  at  Orange- 
burg, in  connection  with  the  Claflin  University.  A  board  of  trustees 
has  been  organized,  and  the  college  will  be  opened  as  soon  as  possible, 

TENNESSEE. 

In  January,  1869,  the  genen^l  assembly  appropriated  to  East  Tennes- 
see University,  at  Knoxville,  Rev.  Thomas  W.  Humes,  S.  T.  D.,  presi- 
dent, the  proceeds  of  the  sale  of  the  land-scrip  which  the  United  States, 
by  the  act  of  July  2, 1862,  gave  to  Tennessee  for,  the  work  <rf  industrial 
education  in  that  State.  The  conditions  of  this  appropriation  were 
accepted  by  the  trustees,  and  in  June,  1869,  the  Tennessee  Agricultural 
College  was  organized,  according  to  the  provisions  of  the  congressioial 
act,  as  a  branch  of  the  university,  and  has  been  in  operation  about  two 
years.  It  is  designed  to  make  it  a  leadiug  department  of  the  university, 
in  which  students  may  acquire  a  knowledge  of  the  latest  discoveries  in 
the  sciences  and  arts,  and  of  their  most  successful  application  to  the 
business  of  farming ;  also  to  combine  instruction  in  boUi  the  theory  and 
practice  of  agriculture  and  horticulture.  A  beautiful  farm  of  300  ams 
has  been  provided,  upon  which  experiments  with  different  crops  will  be 
made,  and  the  students  instructed  in  the  operations  which  they  perfom 
in  the  field.    The  courses  of  study  are  as  follows : 

Agricultural  caurse-^Freshmanyear. — First  session :  Algebra,  (begin- 
ning at  equations  of  the  second  degree,)  composition,  natural  history  of 
domestic  animals,  universal  history.  Second  session :  Geometry,  (begin- 
ning at  the  third  book,)  physical  geography,  chemical  physics,  umvereal 
history.  Lectures  on  agriculture,  with  practical  instruction,  and  also 
instruction  in  elocution  throughout  the  year.  Sophomore  year.-^Hrst 
session:  Plane  and  spherical  trigonometry,  mensuration,  snrreying, 
navigation,  analytical  geometry  commenced,  manual  of  agricoltore, 
zoology,  general  chemistry,  history  of  English  language,  French.  Stc- 
ond  session :  Analytical  geometry  completed,  calculus,  elementary  geol- 
ogy? botany,  French,  lectures  on  agriculture,  with  practical  instruction. 
English  composition  and  elocution  throughout  the  year.  Junior  year,^ 
First  session:  Physics,  agricultural  chemistry,  logic,  botany  completed. 
Second  session :  Optics,  astronomy  commenced^  agricultural  chemistry, 
farm  implements  and  drainage.  Whately's  Rhetoric.  English  compo- 
sition throughout  the  year.  Senior  year. — First  session:  Astronomj 
completed,  meteorology,  German,  special  instruction  in  agricultural  sci- 
ence, with  experiments.  Second  session :  Geology  and  mineralogy,  po- 
litical economy.  Constitution  of  the  United  States,  English  literature, 
evidences  of  Christianity,  special  instruction  in  agwculture  and  horti- 
culture. 

Mecluinicdl  course — Freshman  year, — First  session :  Algebra,  (b^n- 
ning  at  equations  of  second  degree,)  composition,  drawing,  lectures  on 
mechanics,  universal  history.  Seodnd  session :  Geometry,  (beginning  at 
third  book,)  physical  geography,  chemical  physics,  lectures  on  me- 
chanics, universal  history.  Instruction  in  elocution  throughout  the 
year.  Sophomore  year, — First  session :  Plane  and  spherical  trigonome- 
try,  mensuration,  surveying,  navigation,  analytical  geometry  commence<l, 
drawing,  building  materials,  general  chemistry,  zoology,  history  of  Eng 
lish  language,  French.  Second  session:  Analytical  geometry  completed 
curves,  calculus,  elementary  geology,  plans  and  specifications,  French. 
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lectures  on  mechanics,  visits  to  and  reports  on  shops,  mines,  and  facto- 
ries. English  composition  and  elocution  throughout  the  year.  Junior 
year. — First  session:  Physics,  applications  of  the  calculus,  rhetoric, 
shades  and  shadows,  isometrical  drawing.  Second  session :  Optics,  as- 
tronomy commenced,  logic,  topographical  drawing.  Senior  year. — First 
session :  Astronomy  completed,  meteorology,  German,  civil  engineering. 
iSecond  session :  Geology  and  mineralogy,  political  economy,  Story's  Con- 
stitution of  the  United  States,  evidences  of  Christianity,  English  litera- 
ture, civil  engineering. 

Two  shorter  courses,  each  occupying  two  years,  have  been  arranged 
for  students  whose  advanced  age  or  pecuniary  means  will  not  iKjrmit 
them  to  pursue  the  longer  ones — one  for  agricultural  students  and  the 
other  for  students  in  the  mechanic  arts,  but  no  diplomas  are  given  to. 
those  taking  the  shorter  courses. 

The  college  year  is  divided  into  two  terms  of  twenty  weeks  each.  The 
wi^jter  term  begins  the  third  Thursday  in  September;  the  summer  term 
on  the  day  after  the  close  of  the  winter  term.  Tuition  is  free  to  three 
students  for  each  county  of  the  State,  who  are  nominated  to  the  college 
by  the  county  representatives  in  the  legislature.  To  other  students  it 
is  818  per  term.    Board  is  $2  per  week. 

The  number  of  students  in  the  university  for  the  scholastic  year  end- 
ing in  June,  1871,  was  115  j  in  the  agricultural  and  mechanical  courses, 
40. 

TEXAS. 

This  State  accepted  the  congressional  grant  November  1, 186G,receiv 
ing  180,000  acres  in  scrip.  By  an  act  approved  April  17, 1871,  the  legis^ 
lature  incorporated  the  ''Agricultural  and  Mechanical  College  of  Texas," 
and  located  it  at  Bryan,  in  Brazos  County.  The  proceeds  of  the  national 
endowment,  amounting  to  $156,600,  have  been  invested  in  "frontier- 
defense^  bonds  of  the  State,  bearing  7  per  cent,  interest,  payable  in 
gold.  The  annual  income  derived  from  this  fund  is  $10,962.  The  sum 
of  818,000  has  been  expended  in  erecting  buildings,  under  the  direction 
of  the  board  of  commissioners,  which  consists  of  John  G.  Bell,  J.  W. 
Johnson,  and  Livingston  Lindsay.  They  will  be  completed  as  soon  as 
practicable. 

VEBMONT. 

A  pretty  full  account  was  given  of  the  University  of  Vermont  and 
State  Agricultural  College,  at  Burlington,  Matthew  H.Buckham,  A.  M., 
president,  in  the  report  of  the  Department  for  1870.  Some  changes 
have  been  made  during  the  present  year,  which  are  worthy  of  record. 
By  a  recent  vote  of  the  trustees,  young  women  are  to  be  admitted 
to  the  academic  and  scientific  departments  of  the  institution,  on  the 
same  conditions  as  young  men,  at  the  beginning  of  the  spring  term 
of  1872.  The  academic  year  has  also  been  dinded  into  three  terms  of 
thirteen  weeks  each,  with  a  vacation  of  two  weeks  from  Wednesday 
before  Christmas,  of  one  week  from  the  close  of  the  spring  term,  and  of 
ten  weeks  from  commencement  day,  which  will  hereafter  be  on  the 
second  Wednesday  in  July.  For  the  present  year  the  winter  vacation 
will  continue  Ave  weeks  from  the  last  Wednesday  in  November.  Twelve 
scholari^ps  from  the  Washburn  fund,  and  three  otherwise  endowed,  ' 
are  available  for  the  assistance  of  deserving  young  men,  to  the  amount 
of  their  tuition.  Appointments  arc  made  to  these  scholarships  from 
term  to  term.  From  the  thoroughness  of  its  course  of  study  in  the  ag- 
ricultural and  scieptiflc  department,  this  institution  is^iving  its  students 
an  excellent  training  in  theoretical  and  scientific  agriculture,  but  as  it 
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nas  no  organized  system  of  labor  nor  oxperimcntal  farm,  we  arc  miablc 
to  report  any  progress  in  practical  farming  or  horticulture.  The  wliok 
mimber  of  stadents  in  attendance  at  the  university  and  college  diuing 
the  academic  year,  ending  in  July,  1871,  is  126,  being  an  increase  of  11 
students  over  that  of  last  year.  Of  these,  23  attended  the  agrienltnni: 
and  scientific  department 

VIRGINIA. 

This  State  accepted  the  congressional  grant  of  land-scrip  rebruary". 
18C4,  the  amount  appropriated  being  300,000  acres.  The  scrip  was  sold 
for  $285,000,  and  the  legislature,  by  an  act  approved  !\rarch  19, 1872. 
established  two  industrial  institutions,  one  called  the  Vii^innis^  A(n:icnl- 
tural  and  Mechanical  College,  at  Blacksbnrg,  in  the  county  of  Mont- 
gomery, and  the  other  the  Hampton  Normal  and  Agricultural  Iiistitntc 
at  Hampton,  in  the  county  of  Elizabeth  City.  Two-thirds  of  the.  pnv 
ceeds  of  the  congressional  grant  have  been'apjiroj^riated  to  the  fonnpr 
institution  and  one-third  to  the  latter.  A  board  of  directors,  of  whicii 
Dr.  Harvey  Black  is  rector,  has  been  organized  for  the  Virginia  A^ 
cultural  and  Mechanical  College,  and  botli  institutions  will  be  opeiiwl 
for  the  reception  of  students  at  the  earliest  opportunity-. 

WEST  VIRGINIA. 

The  West  Virginia  University,  at  Morgantown,  Rev.  Alexander  JJ» 
tin,  D.  D.,  president  has  been  established  only  about  four  years,  dnrinu 
which  time  commodious  buildings  have  been  erected,  and  a  fond  col- 
lectexl  su£[ic|ent  to  place  it  on  a  firm  foundation.  Besides  the  fuDds 
received  from  the  sale  of  the  congressional  lands,  from  the  coutribatio:i 
of  citizen^  of  Morgantown,  and  from  the  Pea  body  educational  fund,  tbc 
legislature  of  the  State  now  appropriates  $10,000  annually  toward  tbe 
l)ermanent  endowment  fund,  with  the  addition  of  a  sufficient  sum  to 
meet  the  annual  deficit  incurred  in  the  necessary  expenses  of  coudiut- 
ing  the  university.    . 

The  regents  have  offered  a  prize  of  $25  to  the  student  who  shall  write 
the  best  essay  upon  a  given  subject,  and  another  of  $15  to  the  ow 
who  shall  be  adjudged  the  best  declairaer.  General  CI.  W.  Brown  lia^ 
also  given  an  annual  revenue  of  $100,  to  be  awarded  to  the  students  .^ 
the  literary  societies  for  superiority  in  essay  writing,  oratory,  c4eclam;i 
tion,  and  debate^  The  university  supports'?  professors  and  .{ teaclifi>. 
There  has  been  a  healthy  increase  of  students  in  attendance  over  tl»' 
previous  year,  the  number  for  the  year  ending  in  June,  1871,  l)ei«?>- 
all  the  departments  171,  Of  these,  09  are  in  the  literary,  scientiiii. 
engineering,  and  agricultural  departments ;  the  remainder  in  tbc  pn- 
paratory  department.  The  course  of  study  in  the  agricultural  depart 
ment  occupies  three  years.  There  is  a  small  farm  <ronnected  witfi  the 
university;  but  the  labor  system  is  voluntary,  and  the  work  tha<  tar 
done  has  been  principally  devoted  to  improving  and  ornameuting  tix* 
university  grounds.  The  students  are  drilled  in  military  tactics  i>J'^' 
hour  on  Monday,  Tuesday,  and  Wednesday  afternoons. 

The  university  buildings  are  valued  at  $80,000,  and  the  appawttis 
and  library-  at  $5,000. 

WISCONSIN. 

The  University  of  Wisconsin,  at  Madison,  Ilov.  J.  11.  Twombly,  V-^-* 
president,  is  in  complete  working  order.  The  chair  of  military  sciencf 
and  engineering,  which  was  vacant  when  our  report  i'or  1S70  was  made, 
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i8  now  filled  by  Major  W.  J.  L.  Nicodeinus,  a  graduate  of  West  Point. 
The  university  employs  in  the  different  departments  fifteen  professors 
and  seven  teachers.  The  whole  number  of  students  in  attendance 
during  the  year  ending  in  June,  1871,  is  485.  Of  this  number  55  were 
in  the  college  of  arts,  and  124  in  the  female  college.  The  classes  in  the 
several  departments  are  reiiresented  as  above  the  average  of  former 
yejirs  in  scholarship. 

The  legislatnro  of  1870  appropriated  $50,000  for  building  a  female 
college,  and  the  regents  of  the  university  have  erected  a  line  sthne  edi- 
lice  50  feet  by  75  feet,  with  a  wing  40  feet  by  87  feet,  both  three 
stories  liigh,  besides  the  basement.  It  is  provided  with  portico,  piazzas, 
ample  balls  and  recitation-rooms,  closets,  furnaces,  laundry,  cooking- 
range,  and  a  full  supply  of  water  distributed  throughout  the  building. 
Tlie  basement  is  arranged  for  domestic  uses.  Tliere  is  a  sutlicieut  num- 
ber of  rooms  to  accommodate  about  eighty  ladies,  besides  rooms  for 
musiq  painting,  and  drawing,  and  for  the  female  teachers.  The  ar- 
rangements are  such  that  young  women  may  be  educated  entirely  in  the 
female  college  under  lady  teachers,  or  they  may  join  the  regular  classes 
in  the  university,  just  as  they  think  would  be  most  for  their  advantage. 
The  whole  expense  per  year  for  a  lady  attending  this  college  will  not 
exceed  $170.  Important  additions  have  been  made  to  the  apparatus 
tor  ilinstrating  chemistry  and  other  natuial  sciences.  The  university 
lihrary  contains  nearly  4,000  volumes,  to  which  all  the  students  have 
access  without  charge.  The  university  has  no  special  want  at  present, 
except  a  building  for  a  chapel  and  public  hall,  and  an  iucreaso  of  the 
library,  for  which  it  is  exi>ected  by  the  regents  that  the  legislature  will 
make  an  appropriation  at  an  early  date. 

The  professor  of  agrioultiu'e,  W.  W.  Daniells,  has  made  carefully  con- 
ducted experiments  on  the  farm  with  two  varieties  of  winter  wheat,  to 
test  the  feasibility  of  cultivating  it  in  Wisconsin;  with  six  plats  of 
spring  wheat,  to  test  the  results  of  thin  and  thick  seeding;  with  two 
plats  of  spring  wheat,  to  test  the  comparative  yield  when  sown  broad- 
east  and  when  drilled  j  with  eight  varieties  of  oUts,  sown  broadcast,  to 
lind  their  comparative  yield ;  with  four  plats  of  barley,  of  the  same 
variety,  to  ascertain  the  different  yield  of  thin  and  thick  sowing ;  with 
three  varieties  of  barley ;  with  fivo  of  Indian  corn ;  with  equal  quanti- 
ties of  the  same  variety-  of  com,  planted  at  different  distances,  and 
with  twenty-six  varieties  of  the  potato,  for  the  i)urpose  of  testing  the 
comparative  yield.  The  average  yield  of  dift'ercnt  crops  on  the  univer- 
sity farm  for  the  year  1871  is  as  follows:  Winter  wheat,  22J  bushels; 
spring  wheat,  22  bushels ;  oats,  50-^^  bushels ;  corn,  53  bushels ;  bar- 
ley, 47J  bushels;  navy  beans,  17|  bushels;  potatoes,  148  bushels. 
Extensive  meteorological  observations  have  been  made  daily  at  the 
university,  according  to  the  plan  adopted  by  the  Smithsonian  Institu- 
tiou,  and  recorded  in  a  tabulated  form.  Additional  x>articnlars  in  rela- 
tion to  this  univei'sity  may  be  found  in  the  reports  for  1SG7,  '08,  '09,  '70. 

The  statistics  contained  in  the  following  table,  except  the  last  column, 
relate  expressly  to  the  agricultural  and  mechanical  colleges,  and  the 
endowment  received  by  them  from  the  United  States.  It  has  been  pre- 
pareil  with  much  care,  and  submitted  to  the  president  of  each  college 
tor  a  linal  revision,  in  order  that  it  might  he  reliable  as  a  table  for 
reference. 
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StaHatica,  for  1871,  of  the  industrial  instUuHon*  in  the  Unitsd  Stata  vUd 


Location. 

State. 

Town. 

Namo  of  the  institution. 

1 

Alftbam.i 

Anbnm 

Agricultoral  and  Mecbanloal  College  of  Alalnsa 

Arkansfltt  Indnstrial  University 

•2 

ArkansAs 

CAliforaia 

Fayettcville 

Onl-l^ml 

•J 

University  of  California— Agricultural,  Mining,  and  U^  ' 

chanic  Arts  CoUega 
Yale  College— Sheffield  Scientiflc  School  

4 

Connocticnt 

Delaware 

New  Haven 

Newark 

5 

Debiware  College 

(1.  No  institution  established  in  the  State) 

Florida 

u 

G«orcla 

Athens .•.. 

Georgia  State  College  of  Agricultino  and  Medttnie  Ails 
Hlinois  Indu<ftria)  Universit.v 

7 

Illinois 

TJrbaoa   

g 

Indiana 

La  Fayette 

Ames 

Purdue  University— Agricnltural  College 

Iowa  State  Agricultural  College 

q 

Iowa 

10 

ICansas    

Manhattan 

Lexington 

Kansas  State  Agricdltnral  CoUe^o         

11 

Kentucky 

Kentucky  University— Agricultiu-al  and  Mecbanicsl  C^- ' 
lege. 
(3.  No  institution  established  in  tbe  State) 

LonUiana 

l«j 

Mvx^A 

Orono 

NearHyattsville.. 
Boston 

Maine  State  CoUoge  of  Agricultureaud  the  Mechaaieini. 
Maryland  Agriruitural  Ooll*»go ..  .     ......  a  / 

VI 

Maryland 

14 

MasaachuHetts 

Mlcbigan 

MasaachuseUs  Institute  of  Technology   1 

Massachusetts  Agricultural  College 

n 

\(i 

Lansing. 

Michigan  State  Agricultural  CoUege 

University  of  Mississippi— College  of  Agricnlcaro  sod  i\ 
the  Mechanio  Arts.                                                      y 
Alcorn  University 

17 

Minnesota 

Minnesota 

Minneapolis } 

do 5 

18 

Mississippi 

Mississippi 

Oxford 

19 

KodnOT 

90 

Columbia i 

Rollo > 

Lincoln 

(  Agricnltnral  and  Mscbaaical  ) 
University  of  Missouri  I     College.                                \ 

t  Schoolof  MinesaodMetaQnrsy  ) 

University  of  Nobraaka— Colleff©  of  Agricoltim ' 

(3.  No  institution  establisheft  in  tho  -State) 

Missoari 

21 

Nebraska 

Nevada 

W 

New  Hampsbiro  .. 

New  Jersey 

New  York 

North  Carolina... 

Ohio 

TTanovw 

Dartmouth  Collej;e— New  Hampshire  CoUege  of  Agticci 

ture  and  tho  Mechanic  Arts.                                         i 
Ilutgers  College — Scientific  School  . .          1 

9? 

New  Bruniiwick. . . 
Itbaoa 

•M 

Cornell  University — Industiial  Colleges 

35 

'Hi 

Chapel  HiU 

Colmnbns 

Corvallls 

University  of  North   Cai-olinar— Agricultural  aid  M^ 

chanical  College. 

Ohio  ACTicultural  and  Mechanical  College 

Corvallls  College— Agricnltnral  Department 

A  gricnltural  College  of  Pennsylvania 

BrownUuivcrsity-Agricnlturaland  Scientiflc  DeparDMiL 
Clartln  Universito-— South  Carolina  Agricultural  Cull<£^ 

and  Mechanics^  Institutei 
East  Tennessee    University— Teonoesoe    AcricnltTiii 

Collope. 
Agricultural  and  Mechanical  CoUege  of  Texas 

»»7 

Oregon 

28 
29 
30 

31 

32 

Ponnsylvani'i 

Rhode  Island 

SouUi  Carolina.... 

Tennessee 

Texas 

Centre  Coonty — 
Providence  ....... 

Orangoborg 

Knoxvillo 

Bryan ,..".... 

T< 

Vermont 

Burlington 

BlacksV^g 

Hampton 

University  of  Vermont  and  State  Agricultural  Colkge 
The  Virginia  Agricoltural  and  Mechanical  CoUege  ...  ( 
Hamnton  Normal  and  Afirioiiltural  luatitntA         ) 

34 

Virginia 

35 

Virginia 

3G 
37 

West  Virginia.... 
WisconBin 

Morgantown .  ...^ 
\raAtium    

AVest  Virginia  University— Agricultural  DeportmeBl- 
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"56 

St 

m 

1^ 

-'J 

t 

■Si 

-J 

< 

1 

<1 

SI  11. 

< 

5"! 

D«e.  31,1868 
Jan.  3Llt^ 
]Car.ia;i864 

240,000 

150,000 

*150,000 

240.000 

240,000 

1216  000 

Feb. 
Mar. 
Mar. 

96,1872 
27, 1871 
31,1866 

Dec  24,1862 
FeK    7,1867 
Jan.  30,1869 

180,000 

90,000 

00,000 

270,000 

480.000 

390,000 

*240,  OGO 

*90,000 

330.000 

180,000 
90.000 

180,000 
90,000 

135,000 
78,400 

Juno 
Mar. 

24,1863 
14,1867 

Mar.  10, 1866 
Feb.  14,1863 
Mar.  «,18fi5 
Sent  11, 1862 
FeU    3,1863 
Jaa.  87,1863 

270,000 
480,000 
300,000 
1 204, 309 
1 82, 216 
330,000 

270;  000 
455,000 
390,000 

943,000 
364,235 
212.238 

Mar. 
Fob. 
>Uy 
Mar. 
Feb. 
Feb. 

30,1872 
28,1867 
6,1869 
29.1866 
16,(663 
99,1865 

44,266 
330,000 

188,797 
165,000 

K.ir.  5^1869 

210, 000 
210,000 
810,000 

1     360,000 

•240,000 

210,000 
910,000 
910,000 

935,673 

210,000 
210,000 
210,000 

360,000 

27,874 

182.630 
118,309 
111,000 

{miSSl  236.307 
92,444 

Mar.  2\  1^66 
Feb.  17,1864 
Aprinti;i863 
Aprill8,1863 
FeU.  83,1863 

Feb. 
Mar. 

April 

Mar. 

93,1865 
91,1805 

97,1863 

18,1663 

Feb.  14.1863 

•120,000 

t94,U9 

23,394 

198,966 

Feb. 

16^1868 

Oct  30,1800 

210,000 

{Sl^o.000 

910,000 

UllZl  »«».<»o 

May 

10,1871 

ilor.  17, 1863 

•330,000 

90,000 
90,000 
150,000 

330,000 

May 
Fob. 

3,1870 
15,1669 

FelK  13, 1869 

•90,000 
•90,000 
150,000 

Teb.  13,1867 

July   9.1^83 

150,000 

80,000 

July 

7.1866 

April  14,1863 
Uar.  14. 1803 
FeliHl««6 

'       210. 000 
990,000 
»0,000 

210,000 

ooe.000 

970,000 

210,000 
465,000 
270,000 

116,000 
428,350 
135,000 

April 
April 
Feb. 

4,1864 
27,1865 
11,1867 

FeU.    9,1854 
Oct     B,18fB 

630,000 
*t»,000 
780,000 
120,000 
180.000 

630,000 
90,000 
780,000 
120,000 
180,000 

630,000 

342,451 

Mar. 
Oct 
Feb. 
Jau. 
Mar. 

99,1870 
97,18^ 
19.1867 
97.1863 
12,1872 

April  1, 1863 
Jaa.  27, 1863 
I>cc  10,1868 

780,000 
120,000 
180,000 

439,186 
50,000 
130,500 

Feb.  18.W68 

300,000 

300,000 

300.000 

271,875 

JaxL 

16.1869 

^or.    1,I8C6 
Dec  •  1, 18C2 

180.000 
150,000 

180,000 
150,000 

160,000 
.     150,000 

156, 600 
143,000 

April 
l»ov. 

17,1871 
22,1864 

Feb.    S,1864 

Oct     .1,1863 
April  2, 1663 

300,000 

150,000' 
•240,000 

150,000 
240,000 

300,000 

150,000 
153,400 

90,000 
182.970 

Mari 

Fob. 
Feb. 

19, 1872 

7,1867 
18,1868 

*  StaUa  irbich  havo  received  Lind  witliin  tbeir  own  limits  instead  of  scrip. 

t  Number  of  acres  dtmiuisbcd  in  consequence  of  solectinff  doublo-minimom  lands,  or  from  a  rule 
idopted  by  tbe  United  States  Laud-Ottice. 
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Staiisiics,  for  1871,  of  the  industrial  iitaiitutions  of  ike  United  SUit€9  wUA  Ua 


State. 


Town. 


Namo  of  tbo  institution. 


a 


18 


ai 


Alabama . . 
Arkansas . . 
CaUfornia. . 


Aubnm 

Fayotteville  . 
Oakland 


Connecticut  . 
Delaware .... 

Florida , 

6«orgL> 


New  Haven. 
Newark  ..... 


AtUous . 


Illinois 

Indiana 

Iowa 

Kansas 

Kentucky  ... 


Louisiana. 
Maine.... 


Urbona  

La  Fayette  : 

Ames 

Manhattan  . 
Lexington  .. 


ICarylond 

Massachusetts 
Massachnaetts 
Michigan . . . 
Minnesota . . 


Minnesota . . 
Mississippi . 

Mississippi  . 
Missouri  — 


Orono 

Noar  Hytitts- 
ville. 

Boston 

Amherst 

Lansing 

Minneapolis 


...do.. 
Oxford 


Rodney  

Columbia  ... 


Missouri 

Nebraska 

Nevada 

N.Hampshire. 

New  Jerrtoy... 
New  York... 
North  Carolina 


Ohio 

Oregon 

Pennsylvania . 
Bhode  Island.. 

South  Carolina 

Tennessee  . 


KoUo... 
Lincoln 


Hanover 

N.  Brunswick. 

Ithaca  

Chapel  HUl... 


Columbus 

CorvaUis 

Centre  Coimtj' 
Providence  ... 

Orangeburg... 

Knoxville 


Texas  . . . . 
Vermont. 


Virginia... 
Virginia  — 
West  Virginia. 


37  1  Wisconsin 


Bryan  

Burlington 

Blaoksburg... 

Hampton 

MorgantoHoi . . 

Madison ...... 


Agricultural  and  Mechanical  College  of  Alabama. . 

Arkansiis  Industrial  University , 

University  of  Califomisr— A^ncultural,  Mining, 
and  Mechanic  Arts  College. 

Yale  College— Sheflield  Scientiflc  School 

Delaware  College — 

(1.  No  institution  established  in  the  State) 

Georgia  State  CoUogo  of  Agriculture  and  the  Me- 
chimio  Arts. 

Illinois  Industrial  Universit^y , 

Purdue  University — Agricultural  CoUego 

Iowa  State  Agricultural  College 

Kansas  State  Agricultural  College , 

Kentucky  University— Agricultural  and  Mechan- 
ical CoOego. 
(3.  No  institution  established  In  the  State) 

Maine  State  College  of  Agriculture  oad  the  Me- 
ohanio  Arts. 

Maryland  Agricultural  College 


Massachusetts  Institute  of  Technology 
Massachusetts  Agricultural  CoUege... 
Michigan  State  Agricultural  College 


i  College  of  Ajcricuiture  ) 

University  of  Minnesota  <  College  of    the    Me-S 

i     citanic  Arts.  ) 

University  of  Mississippi— CoUege  ot  Agiicnl-  ' 

ture  and  the  Mechanic  Arts. 

Alcorn  University 

r Agricultural    and    Me-] 

Unlv,«ityofMi«o«ri    s.»^«S'^^aa   «H. 
(     Metallurgy.  j 

University  of  Nobraska--^olioge  of  Agricultwe. .. 
(3.  No  institution  established  in  the  State). 


Dartmouth  CoUcge— New  Hampshire  College  of 

Agriculture  and  the  Mechanio  Arts. 
Rutgers  College— Scientiflc  School 
ComeU  University— Industrial  CoL 
University  of  North  Carolina— Ag 


ComeU  University— Industrial  Colleges 

'"niveraity  of  North  Carolina— Agricultural 
Mechanical  College. 


and 


Ohio  A^cultunil  and  Mechanical  College 

CorvaUis  College— Agricultural  Department 

Agricultural  College  of  Pennsylvania 

Brown  University— Agricultural  and  Scientific 
Depariment. 

Claflin  University-South  Carolina  Agricultural 
CoUege  and  Mechanics'  Institute. 

East  Tennessee  Univecaity^Tennessee  A^col- 
tunU  CoUege. 

Agricultural  and  Mechanical  CoUego  of  Texas 

University  of  Vermont  and  State  Agrienltnral  Col- 
lege. 

Thevirginia  AgricultunJ  and  Mechanical  CoUege.^ 

Hampton  Normal  and  Afi^cnltnral  Institute S 

West  Virginia  University— Agricultural  Depart- 
ment 

University  of  Wisconsin— CoUege  of  Arte 


Jsn.  31,  ic 

DeeiHl^ 

Jib.  SD^liu 
Har.U,UG» 

Mar.  fi.l« 
Sept  11.  lA 

Jan.  27,L« 

Htf.  S^ltfi 

Aprill8,«!' 
Apnll^l^ 

F^bi  14,  li63 


Oct  »,l«£ 


llar.l7.1t«, 

Feh  I3,1»<T 
Jnly  %^. 

AnilHUO 
3ir.H.WB 

Feh.  9,1« 
Oct  9,l< 
April  l.l« 

Jso.  rt.iifl, 

Dec  Ul-"^ 

Feh  m* 

Nor.  U« 
Doa.   U«, 

Feh  5,WH 
Get  ;»« 
April  4 190 
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received  the  national  endowment  of  land-seripf  act  of  July  2, 1861^— €k)ntiiiaod. 


n 


Nuno  of  president  of  the  ajaioaltnnl  and 
mechunfc&l  coUego  and  of  the  university. 


Jan.     2;  lH?-» 


•Sent.  2»,  1847 
S^  14,  1S70 


Kev.  L  T.  Tioknor 

X.P.Gatea,A.M 

Henry  Dorant,  I«I«.  D . 


Rov.  Xoab  Porter,  D.D..  LL.  D  . 
William  ILPnmeU,  A.  M 


85 
6 


93 
95 


123 
30 


le.ioo 

4,9tf3 


755 


Mny     1,1872 
SepL   I2,l8n 


William  LeBoy  Broun . 


SepL     3, 1863 
OcL      l,li$« 


John  M.Greffory,  LL.D.,  regent 

Gov.  (yonrad  Baker,  nreaident  of  tmatees  . 

A.S.Weich,LL.D 

Kev.  Joeoph  Deniaon,  D.D 

John  U.  Bowman,  A.  M.,  regent 


•OcL  5,1859 

Ffh.  5,  lf«5 

U«L  a,18C7 

•iliiy  13,1857 

t?*pt  15^1803 


Bey.  Charles  F.  Allen,  A.  M . 
Kev.  Samuel  Register,  D.  D. . 


Jolm  D.  Runkle,  Ph.  D..  LL.  D  . 

Wmiam  S.  Clark,  Ph.  D 

T.C.  Abbot,  LL.D 


William  W.  Folwell,  A.  M . 


(  John  N.  Waddel,  D.  D.,  chancellor. 


•'^I'L   27.1870 
Njv.    2J,lb71 


Daniel  Bead,  LL.D  . 


Allen  B.  Benton,  LL.  D.,  chancellor  . 


19 


167 


220 
194 
912 


10 

10 

34 
S3 
19 

4 
3 


13 

4 


43 
136 

964 

168 
141 

95 


31,000 

17,500 

^1,000 

83,000 

9,900 

17,160 
8,458 

6,738 

4,838 
8,464 
6,471 

7,557 

8,000 
12,000 

uooo 

tl,850 


877 


194 
660 


321 


895 
138 


&-pL     U,  1808 

S-Tt    ;»,18fi5 
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liov.  Asa  D.  Smith,  D.D.,LLD 

Bov.  William  H.  Campbell,  D.  D.,  LL.  D  . 
Andrew  D.  White,  LL.D 
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M>-      l.lrtC 


Hon.  Joseph  SuUirant,  secretary  of  tnistoes. 

Rev.  W.  A- Finley,  D.  D 

Bev.  James Calder,  D.D 

Bev.^exis  Caswell,  D.D.,  LL.D 


16 

8 


37.579 


Bev.  A.  Webster.  D.  D.,  president  of  Uni- 
versity. 
Bev.  Thomas  W.  Humes,  S.  T.  D 


10 


40 


Hon.  John  G.  Bell,  president  of  trustees. 
Matthew  H.  Bnckham,  A.  M 


27 


84,000 
3,000 


24,000 


10,062 
8.5«) 


143 


1:26 


i:ev.  Alexander  llartln,  D.  D. , 
Bov.  J.  U.  T  wombly.  D.  D 


24 
55 


0.000 
12.000 
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485 


'  y.ia  opeu(Ml  AH  an  ludaHtrial  institution  before  receiving  the  national  endowment  of  scrip  or  laud. 
*ii*vonuo  derived  from  rent  of  lands  unsold. 
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INDUSTRIAL  EDUOATIOK  OF  WOMEN. 

The  want  of  a  system  of  oducation  of  greater  breadth  and  depth  b 
beginning  to  be  keenly  felt  in  this  country ;  it  is  finding  prominent  ex 
pression  in  the  endeavor  to  edace  more  clearly  the  dimly  seen  troths  u: 
natural  science,  and  to  apply  those  already  attained  to  the  work  of 
cvery-day  life.  That  is  felt  to  be  a  poor  style  of  culture  for  the  present 
day  which  is  mainly  hidden  in  the  life  of  the  individual,  and  is  not 
made  to  bear  directly  upon  the  industry,  the  art,  and  the  productive  effort 
of  the  country.  If  the  education  of  males  is  too  superficial,  too 
narrow,  and,  especi^iily,  too  unpractical,  what  shall  be  said  of  that  of 
woman  1  To  learn  to  pen  gracefully  a  note  of  invitation,  to  sing  a  few 
staves  of  music,  to  finger  mechanically  piano-keys,  to  dance,  and  to  simper 
affectedly,  are  chief  accomplishments  to  which  even  the  begiunings  of 
solid  culture  are  subordinate.  Our  systems  for  male  and  fen^ale  are 
European,  and  should  be  Americanized.  Zschokke,  the  good  German, 
thus  describes  the  falsity  and  irivolousness  of  female  education  in  his 
country :  "  It  is  the  chief  fafilt  of  female  education  that  girls  are,  even 
more  than  boys,  educated  to  untruthfulness,  pretenses,  and  dissim- 
ulation. We  seek  to  root  out  of  them  the  natural,  unpretending  sio- 
plicity  and  loftiness  of  their  innocence,  and  to  supply  its  place  with  a 
feigned  nature."  Who  will  say  that  much  of  our  boarding-school  cnltare 
is  not  of  this  character  t  What  is  needed  in  its  place  is  thus  hintd  at 
by  another  German,  Niemeyer :  "  The  cultivation  of  the  understanding, 
judgment,  and  reason,  by  studies  in  part  of  a  generally  useful  character^ 
in  x)art  adapted  especially  to  the  needs  of  the  sex,  should  be  the  main 
purpose  of  their  education."  He  would  educate  them  with  reference 
to  their  future  duties,  training  them  to  industry  and  economy,  and 
especially  to  domesticity. 

We  are  inaugurating  a  new  era  in  industrial  education,  in  the  estab- 
lishment of  colleges  of  agriculture  and  the  mechanic  arts.  They  aie  an 
experiment;  will  be  various  in  character  and  eflQcieucy;  will  make  blun- 
ders, and  some  of  them,  at  least,  will  eventually  retrieve  them  and 
finally  succeed.  In  the  West,  where  they  are  laying  tiiieir  fonndationi 
far  broader  and  deeper  than  those  of  the  scattered  and  weak  institutions 
numbered  by  the  score  in  some  States,  they  will  be  a  x)ower.  Is  not 
here  an  open  door  for  a  radical  reformation  of  female  education  t  Shall 
broad,  practical,  sensible  culture  be  confined  to  boys?  The  fact  that 
it  is  to  bo  broad  and  various,  suited  to  every  position  and  business 
answers  the  objection  that  the  difiering  mental  and  physical  constitc- 
tions  of  the  sexes,  and  their  different  vocations  in  life,  render  their  co- 
education in  these  institutions  impracticable.  Many  agricultniist^ 
indeed,  think  the  foundations  of  some  of  these  institutions  too  broad^ 
endangering  the  success  of  the  design  for  which  tiiey  were  origiBated; 
but,  were  they  limited  to  agriculture,  girls  should  not  be  excluded  from 
participation  in  their  advantages.  While  the  larger  portion  of  our 
population  of  forty  millions  are  engaged  in  agriculture,  and  not  one  in 
ten  of  the  entire  number  can  expect  to  subsist  absolutely  without  work, 
it  is  a  necessity  that  women  should  have  some  knowledge  of  the  princi- 
ples and  processes  involved  in  rural  arts.  Not  that  women  should  kdd 
the  plow,  or  dig  ditches,  or  build  fences ;  there  are  occupations  pertiun- 
ingto  agriculture  essentially  feminine,  and  i-ural  and  household  arts  iu 
which  women  are  qualified  by  nature  to  excel,  but  for  which  only  scien- 
tific and  general  culture  and  specific  technical  training  can  thoroughlv 
fit  them.    Women  who  must  necessarily  have  some  share  in  the  work 
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of  life,  as  all  worthy  of  the  name  do  have^  wOl  dignify  and  ennoble 
their  own  characters,  instead  of  degrading  them,  in  practicing  these 
arts.    Few  satgects  are  of  greater  present  importance  than  the 

BELATIONS  OF  AMEBIOAN  WOMEN  TO  BUBAL  INDUSTBIES. 

As  sensible  beings,  we  must  take  &cts  as  we  find  them.  The  almost 
universal  necessity  of  labor  must  be  recognized.  In  this  country  women 
have  a  higher  development,  taking  physical,  social,'  ai\d  industrial 
life  together,  than  in  any  other.  Immigrants  bring  their  iudnstrial  and 
social  babits  with  them,  soon  to  be  modified  by  American  ideas.  But 
ve  tind  that  country  women,  whether  of  home  or  foreign  birth,  do  ac- 
tually take  some  share,  and  no  inconsiderable  share,  in  the  labors  per- 
taiuiug  to  farm-life.  Few  appear  to  be  aware  of  the  part  actually  taken 
by  women  in  rural  affairs. 

YiwnavPa  actual  work  in  country  life. — It  is  idle  to  indulge  in  sentiment 
and  deplore  the  necessity  of  rural  work  for  woman  ;  the  fact  exists  that 
millious  of  the  human  race,  even  in  this  <^uutry,  must  by  the  sweat  of 
the  &ce  aid  the  transmutation  of  the  soil  into  bread  before  it  can  be 
eaten,  and  of  that  class  there  are  nearly  as  many  women  as  men.  It  is 
tme  that  the  he^fvy  work  of  the  farm,  the  teaming,  the  ^^  breaking  up,'' 
and  the  drudgery,  fitted  only  to  sturdy  strength,  is  done  by  men  in  this 
coantry,  as  it  should  be,  and  as  it  is  not  to  such  an  extent  in  any  other; 
it  is  true  that  in  the  new  States,  and  in  the  Territories,  where  the  face 
of  woman  is  a  vision  of  the  past,  a  casual  fiitting  of  the  present,  and 
the  6|>ecial  hopeol  the  future,  women  are  held  quite  too  sacred  even  for 
the  lighter  rural  drudgeries,  not  alone  by  the  refined  and  cultivated,  but 
by  the  chivahrous  roughs  of  the  border.  It  is  equally  true  that  no 
meager  ^hare  of  food  production  and  preparation  for  the  supply  of  our 
countrymen,  and  the  surplus  for  European  consumptionj  is  sdlotted  to 
tbe  (physically)  weaker  sex. 

Of  the  six  hundred  millions  of  pounds  of  butter,  worth  $180,000,000. 
Low  much  comes  from  the  labor  of  women  in  milking  and  chaming,  ana 
all  the  cares  of  dairy  management  f  Of  two  hundr^  and  forty  millions 
of  pounds  of  cheese,  worth  $36,000,000,  how  much  is  manufactured  by  the 
wives  and  daughters  of  farmers!  The  eggs  and  poultry,  amounting  to 
many  millions  more,  are  due  to  an  industry  in-  which  the  farmer^s  wife 
has  by  far  the  larger  share  of  skill  and  labor.  The  sweets  of  the  hive 
are  largely  collected  under  the  directing  care  of  women.  Millions  of 
dollars,  many  more  than  those  appearing  in  the  census  ot  market-garden 
products,  are  produced  in  kitchen  gardens  by  feminine  labor.  2^o  in- 
considerable amount  of  small  fruits,  both  for  home  use  and  for  the  vil- 
lage and  city  markets,  is  grown  and  picked  by  feminine  hands ;  and 
the  quantity  and  value  of  wild  berries — strawberries,  raspberries,  whor- 
tleberries, blackberries,  cranberries,  and  other  kinds — would  annually 
aggregate  far  more  than  the  fortun<»of  one  millionaire.  Then  if  the 
casual  or  regular  labor  of  women,  in  assistance  volunteered  or  required 
in  planting,  weeding,  cultivating,  haying,  harvesting,  and  even  the  care 
of  live  stock,  be  computed  at  its  true  value,  and  its  real  percentage  of 
oor  total  farm  production  calculated,  how  would  the  figures  swell  the 
sum,  and  magnify  the  proportion  of  the  wealth  wrought  from  the  mine 
of  the  farm  by  the  hand  of  woman ! 

The  correspondents  of  the  Department  frequently  refer  to  the  part 
taken  by  woman  in  rural  labor  in  this  country.  A  brief  digest  of  this 
testimony  to  feminine  industry  in  open-air  service  may  be  worth  re- 
cording. 
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Id  Nevy  England  very  little  regular  labor  in  the  fields  is  performed  by 
women.  The  variety  of  in-door  employments  is  such  as  to  famisb  work 
of  a  light  and  varied  character,  requiring  every  degree  of  skill.  Yet 
in  haying,  laborers  being  scarce,  the  wives  and  daughters  of  farmers 
sometimes  aid  in  spreading  and  raking  hay.  In  planting,  in  a  few 
cases,  girls  ^re  wont  to  aid  in  "dropping"  com  or  other  seeds  planted 
in  bills  or  drills.  Women  sometimes  assist  in  milking,  but  not  so  gen- 
erally as  in  former  generations.  In  the  care  of  poultry  they  still  have 
by  far  the  greater  share.  One  report  states  that  in  some  districts  in 
Vermont  one-twentieth  of  the  farm-work  is  done  by  women.  In  Lincoln 
County,  in  Maine,  a  C/orrespondent  writes  that  *' female  out-door  labor  is 
unknown — incompatible  with  New  England  institutions."  Girls  are 
almoKt  exclusively  employed  In  hop-picking,  wherever  hops  are  grown, 
their  nimble  fingers  rendering  them  superior  to  men  or  boys;  hot  tliej 
usually  receive  but  one-fourth  the  wages  of  men  in  the  hop-yard.  In 
Barnstable  County,  Massachusetts,  the  work  of  setting  out  cmubniy- 
vines,  weeding  them,  and  picking  the  fruit,  is  mostly  done  by  womeD; 
and  tney  obtain  for  setting  and  weeding  10  to  12  cents  per  hour,  the 
same  rate  paid  to  men,  and  1  j  to  2  cents  per  quart  for  picking,  io  which 
they  average  1^  bushels  per  day.  Women  are  more  efficient  than  men 
at  this  labor.  Canadian  women,  and  occasionally  Ifish,  hire  oat  or 
work  on  shares  in  diiierent  parts  of  New  England,  though  the  uumber 
employed  is  not  large ;  and  they  will  undertake  nearly  all  kinds  of  fann- 
work.  ^*  Many  of  them  are  as  smart  as  the  men,"  but  as  a  rule  they 
are  less  efficient  and  oaceive  pro|K)rtionately  less  pay. 

Similar  customs  prevail  in  New  York,  comparatively  little  outdoor 
service  being  rendered  by  American-bom  wonjen.  In  tying  hojKviDea 
and  picking  hops,  in  which  celerity  in  digital  manipulation  tsa  winnitig 
accomplinhment — ^an  occupation  that  is  substantially  an  industrial  pic- 
nic— they  are  \iniversally  preferred,  and  are  paid  <*by  the  job,"  or  ac- 
cording to  the  measure  of  work  done.  In  picking  gra|)e8  and  other 
fruit,  and  in  packing  fruit  for  market,  they  excel,  and  in  some  districts 
find  agreeable  employment  in  such  service.  Most  of  the  lieiries  of  New 
Jersey,  gi-own  so  extensively  for  the  markets  of  New  York  and  Pbilft- 
delphia,  are  picked  by  girls  and  women,  at  a  given  rate  per  quart,  au<j 
they  often  make  more  th^n  men  at  the  same  employment,  bmany 
districts  \p  t'eunsylvania  very  little  out-door  employment  is  undertaken 
by  vomen,  while  in  others,  especially  in  those  less  improved,  or  with  a 
large  foreign  element  in  the  (copulation,  much  and  various  farm-work  la 
done  by  women.  In  Butler  County,  which  has  a/large  immigrant  element, 
"the  women  assist  in  every  out-door  o|)eration  in  which  they  can  make 
themselves  useful,  so  far  as  their  spare  time  from  the  kitchen  and  daiiy 
will  [lermit,  while  their  comfortable  homes  show  that  they  do  not  oegiect 
their  household  duties."  These  immigrants  "not  only  do  not  lose  their 
habits  of  industry,  but  are  stimulated  by  the  prosicect  of  being  able  to 
accumulate  enough  to  educate  thiir  children,  and  for  sickness  and  old 
age."  Agricultural  machinery  is  reducing  the  proportion  of  female  la- 
bor required  in  harvesting,  yet  a  woman  may  occasionally  be  seen  driv- 
ing the  teams  which  are  the  motive  power  in  reaping  and  mowing:,  and 
one  who  can  bind  or  gather  gr^iu  with  celerity  and  skill  is  not  diflicnl^ 
to  find.  The  assistance  of  women  in  out-door  work  is  eiyoyed  to  aome 
extent  in  Delaware,  especially  in  "saving  corn-fodder,"  which  is  much 
used  as  a  substitute  for  hay,'aud  in  picking  peaches  for  market  The 
wages  paid  to  women  is  said  to  be  three  fourths  of  the  rate  allowed  to 
men,  and  "  their  efficiency  is  in  the  same  ratio.'* 

Among  the  poorer  classes  of  whites  in  some  counties  of  Maryland,  the 
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Germans  especially,  women  assist  in  snch  labor  as  planting,  hoeing  com, 
weeding  tobacco,  and  raking  CTain.  Sometimes  they  obtain  men's  wages, 
but  usually  about  three-fourths  as  much.  In  such  work  they  are  often 
quite  as  efficient  as  men.  Negro  women  have  been  accustomed  to  all 
kinds  of  farm-labor,  though  generally  employed  in  the  lighter  branches. 

Women  assist  in  farm-labor  to  a  very  limited  extent  in  Virginia. 
Since  the  war,  the  negro  women  object  to  6eld- work.  Very  generally,  how- 
ever, the  "small  farmers"  have  occasional  assistance  from  wives  and 
daughters,  in  most  of  the  branches  of  service  enumerated  in  the  record 
of  woman's  work  in  other  States.  They  are  esi>ecially  useful  in  "  worm- 
ing, surkering,  and  stripping  tobacco,"  often  more  efficient  than  men, 
but  reijeiviiig  only  one- half  to  two-thirds  as  much  pay.  In  some  coun- 
ties fiill  wages  are  paid  for  work  in  planting  and  gathering  corn ;  f\iU 
pay  is  often  given  binders  in  the  wheat  harvest  who  can  keep  up- with 
the  rea|)er.  In  Nelson  County,  "some  arc  expert  at  cradling,  and  seem 
pleased  with  it,  reganling  it  as  more  or  less  of  a  frolic" 

Tbnmghout  the  Soutlieni  States  a  larere  portion  of  the  females  among 
the  negroes  were  accustomed]  to  general  farm-labor,  most  of  whom  now 
decline  it,  api>earing  to  regard  it  as  a  relic  of  slavery,  and  not  "  suited 
to  lailies."  It  is  stated  of  some  States  that  not  more  than  a  fourth  part 
as  many  do  outdoor  work  as  formerly. 

\iliite  women  in  North  Carolina,  to  a  limited  extent,  render  assist- 
ance to  husbantls  an<1  fathers  who  do  their  own  farm  work.  In  some 
districts  of  South  Carolina  it  is  said  that  ••  20  per  cent,  of  the  farm  lalwr 
is  |)exformed  \^y  women,  black  and  white.  On  an  average  they  are  not 
paid  more  than  half  the  wages  of  men,  and  their  efficiency  is  in  the 
same  ratio."  Very  little  farm  work  is  done  by  women  in  (reorgia.  In  as- 
sistance at  home,  never  hiring  out,  except  in  some  instances,  at  cotton- 
picking.  Yet  there  are  instances  rejiorted,  as  in  Chenjkee,  in  which  "  a 
few  widows  manage  their  farms  williout  any  adult  males  to  help;  and 
they  plow,  hoe,  harvest,  bind,  and  gather  their  crops,  shear  she^,  and 
carry  on  all  farming  o]>erations."  Similar  cases  are  found  in  all  the 
Gulf  States.  In  the  harvesting  of  the  cane,  and  in  the  ojierations  of 
sugar-making,  female  labor  is  found  efficient ;  while,  in  another  State,  a 
cruAtv  bstohelor  maliciously  bints  that  the  agricultural  occupation  pre- 
ferret)  by  women  in  his  section  is  "raising  Gain."  A  large  i)ortion  of  the 
^anlening  of  Duval  County,  Florida,  is  done  by  women.  In  Louisiana. 
Missistdiipl,  and  Alabama,  white  women  upon  small  farms  assist  rn  field 
occupations  more  than  fonnerly.  Picking  cotton  is  preferred,  and  when 
employed  for  wages,  i>ay  is  proportionate  to  the  work  accomplished. 
Occasional  aid  in  the  light  work  of  the  farm,  as  eot  ton -seeding  or  cot- 
ton-picking, is  given  in  Texas,  Arkansas,  and  Tennessee.  Among  the 
rich  lands  and  large  farms  of  Kentucky  very  little  out-door  work  is  done 
by  women,  either  white  or  black;  but  in  the  less  opulent  hill  regions 
white  women  do  more  farm  work,  and  black  women  less,  thiHj  formerly. 
In  Missouri,  where  the  same  general  statement  holds  good,  it  is  said 
that  '^one  woman  in  a  garden  or  at  the  sorghum-kettle  is  considered 
equal  to  two  men."  Very  little  form  work  is  done  by  native  Americans 
in  all  the  States  of  the  Ohio  Valley  and  the  lakes,  that  little  being  casual 
assistance  in  emergencies,  as  a  matter  of  convenience  and  sometimes  of 
necessity,  as  is  reiMirtet!  of  all  other  sections  of  the  country.  Garden- 
ing and  fruit'-picking  are  preferred,  and  hop-picking,  where  bops  are 
grown.  Immigrants  do  more  out-door  work,  "especially  for  a  few  years 
after  coming  here.  As  they  become  Americanized  they  work  less  on 
the  farm."  "They  do  all  kinds  of  form  work,"  says  a  correspondent  Ui 
Wisconsin)  "and  many  kinds  as  well  as  Ibe  men."    As  hop-pickers,  in 
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the  Korthwe^t,  they  are  preferred  to  men,  and  secure  the  same  x>ay,  but 
for  most  farm  work  do  not  receive  more  than  one-half  or  two-thirds  of 
the  wages  of  men«  In  Minnesota  female  immigrants  work  extensively 
in  all  branches  of  farming.  '^  In  binding  and  ^hocking  graiix,  some  of 
them,  are  eqnal  to  the  best  of  men.^  Some  of  them,  in  times  of  scarcity 
of  labor  and  high  rates  of  wages,  have  received  $2.50  to  $3  per  day,  when 
male  laborers  obtained  $3  to  93..50. 

In  Kansas  the  kitchen- garden  is  generally  in  charge  of  the  mistress  of 
the  farm-house.  When  employed  for  wages,  women  get  abontthe  same 
as  men  for  the  same  amount  of  work,  though  this  is  not  invariablj  the 
case.  In  some  counties  in  Nebraska  no  out-door  work  of  women  is  re- 
ported ;  in  others  much  is  done  in  haying  and  harvesting,  some  can 
bind  as  much  wheat  as  men,  ^^  though  they  cannot  bind  it  so  tighdy,** 
in  which  cases  they  get  the  same  pay  for  it.  A  correspondent  says: 
^<  The  day  is  past  in  progressive  Nebraska  for  the  ^  weaker  vessel'  to  get 
less  pay  than  men  ft)r  the  same  work."  In  Utah  it  is  claimed  that  women 
do  not  geiierally  work  out  of  doors.  One  report  admits  that  women  assist 
occasionally  at  harvest,  and  that  they  receive  half  the  rate  of  wages 
paid  to  men.  Less  farm-work  is  done  by  women  in  the  Pacific  States 
and  in  the  TeiTitories  than  elsewhere,  on  a;<xiount  of  their  comparatiTe 
paucity  of  numbers. 

Farm  management. — ^There  is  a  highei*  aspect  of  woman's  rural 
work — that  of  farm  management.  The  presumption  might  be  natorai 
that,  with  no  special  -  training,  no  experience,  and  little  theoretic 
knowledge  of  agriculture,  failure  would  be  certain.  •  Were  women  i^- 
erally  to  undertake  it  without  practical  knowledge,  'failure  might 
reasonably  be  expected.  As  those  ^who  become  farmers  generally  as- 
sume the  business  of  farming  from  necessity,  as  uiK>n  the  death  of  a 
husband,  with  no  resources  except  those  to  be  developed  through 
the  processes  of  agriculture,  they  must  necessarily  be  ^^  terriblj  in 
earnest^  in  their  endeavors,  with  caution  stimulated  by  a  thooglit  o( 
the  consequences  of  failure  to  their  dependent  chil.di*en,  and  persistence 
strengthened  by  the  hope  o^  comfort  and  competence,  with  education 
and  social  standing  for  the  youth  of  the  household.  If  one  thus  left 
alone  distrusts  her  ability  to  earn  a  living  from  the  farm,  she  setts  it, 
leaving  to  enter  the  ranks  .of  managing  farmers  mainly  the  women 
of  some 'confidence,  (^persistent  energy,  of  resolute  will,  and  a  decided 
taste  for  the  business.  This  may  explain  what  the  records  of  the  De- 
partment  show,  so  far  as  the  facts  have  been  reported,  that  women  suc- 
ceed as  farmers  in  about  the  same  proportion  as  men.  A  few  exampIc^ 
of  the  many,  reported  will  illustrate  the  subject. 

Two  unmarried  daughters  of  the  gallant  General  Miller,  of  ^^  111  to') 
sir^  fame,  living  in  an  interior  hill  town  in  New  Hampshire,  have  for 
years  managed  a  farm  of  scarcely  average  fertility,  which  they  have  im- 
proved wit|iout  outside  resources.  They  lead  the  neighborhood  in  the 
cultivation  of  fruits  and  flowers,  and  in  the  production  of  gilt-edged 
butter,  which  commands  a  fancy  price  in  the  Boston  market.  They  |)ay 
liberally  for  labor,  and  deal  generously  with  local  enterprises  for  so 
cial  and  moral  improvement. 

An  aged  couple  in  Washington  County.  New  York,  owned  a  farm  of 
250  acres.  As  they  became  incapacitated  for  its  management,  one  of  the 
boys  assumed  control,  but  soon  made  a  failure,  and  was  followed  in 
succession  by  several  brothers,  until  the  homestead  became  ahnosf 
hopelessly  incumbered.  Then  a  maiden  sister  accepted  the  trust,  and 
in  eight  years,  without  other  capital  for  its  improvement,  removed  all 
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iucuubratices,  and  placed  the  paternal  acres  in  a  floarisliing  and  pro- 
ductive condition. 

A  widow  in  Columbia  County,  Pennsylvania,  wbose  busband  died  in 
debt,  involved  herself  by  the  purchase  of  his  personal  property  at  the 
sale  of  his  effects,  and  managed  the  farm  with  economy,  dkill,  and 
judgment,  producing  excellent  crops  in  summer,  making  money  in  winter 
by  her  success  in  stall  feeding :  aud  she  now  owns  150  acres,  clear  of  all 
iBcniiii>rance.  has  built  a  new  nouse,  improved  fte  farm,  and  Ls  regarded 
by  her  neighoors  as  in  all  j:t^pects  a  successful  farmer. 

In  Duval  County,  Florida,  report  states  that  twenty  farms  are  man- 
aged successfully  by  women,  mainly  war-widows  compelled  to  &nd  sup- 
port for  their  families.  One,  with  two  daughters,  does  all  the  £arm- 
vork  in  that  warm  climate,  and  haa  harvested  in  a  single  year  100 
bushels  of  com,  200  bushels  of  sweet  potatoes,  and  cultivated  1^  acres 
incaiie.  % 

A  woman  in  Washington  County,  Texas,  owning  a  fia.rm  of  500  acres 
at  the  dose  of  the  war,  has  made  $75,00(^  upon  it  since,  and  now  desires 
to  retire  Cor  the  education  of  a  daughter. 

In  more  humble  life  successful  cases  occur.  In  Boone  County,  Ken- 
tucky, a  yduug  woman  was  left  a  widow  with  several  diildren  and  $800 
m  money.  She  bought  land,  supported  her  family,  gave  each  $3,000  for 
a  start  in  life,  and  at  the  end  of  twenty-eight  years  had  remaining  a 
pro|ierty  worth  $11,000. 

Not  only  do  many  make  a  living  and  attain  a  competency,  but  they 
prove  good  farmers.  A  corresiK)udent  in  Harrison  County,  West.Vir- 
giuia,  says :  ^'  My  neighbor,  a  witlow,  raises  better  com,  wheat^  oats, 
&c.,  than  any  of  her  ^acent  neighbors*" 

'  An  Ohio  correspondent,  in  Holmes  County,  tells  of  the  success  of  a 
woman  in  managing  a  farm  of  160  acres,  who  sells  eheep^  wool,  butter^ 
eggs,  and  other  products,  and  from  her  profits  is  able  to  loan  mouey^ 
aod  yet  she  is  only  assisted  by  a  son,  not  yet  gFown,  and  one  hired 
laborer.  There  is  another  case  in  Mercer  of  a  woman  who  kept  the 
homestead,  her  husband  dying  in  debt,  paid  off  all  obligations,  and  at 
the  end  of  ten  years  has  a  productive  farm. 

There  are  cases  of  success  under  conditions  of  peculiar  hardship.  A 
woman  in  Michigan,  left  a  widow  with  four  children,  too  distrustAil  of 
her  resources  to  ritj;k  the  employment  of  help,  carried  on  alone  a  farm 
of  SO  acres,  with  such  assistance  as  she  could  obtain  firom  her  chMdren, 
yet  she  raised  good  crops  and  good  stock,  and  prosi>ered. 

In  Greene  County,  Wisconsin,  two  or|>han  sistersmanagethe  paternal 
estate  with  eminent  succe^,  doing  much  of  the  labor  with  their  own 
hands,  both  in  agriculture  and  horticulture.  In  Columbia  County  a  farm 
of  IGO  acres  is  managed  by  a  widow  with  far  more  successful  results 
than  her  husband  was  ablo  to  secure  in  his  lifetime.  In  Crawlbrd  a 
woman,'left  a  widow  with  a  fhmily  of  small  children,  with  an  incum- 
bered farm  of  IGO  acres,  has  i>aid  up  the  mortgage  and  laid  up  money. 
She  displays  business  tact  in  buytng  her  supplies  and  selling  her  prod- 
ucts. Another  in  the  same  county,  with  a  family  of  four  small  boys, 
conducts  a  farm  successfully,  drives  her  own  neaper,  and  knows  well 
how  to  drive  a  bargain.  Another  correspondent  writes  of  a  muscular 
maiden  in  the  same  State,  twenty-one  years  old  and  sis  feet  high,  who 
<lelight^in  chopping  wood,  splitting  rails,  breaking  colts,  and  holding 
the  ^^brt-akingup  plow,''  aud  is  an  excellent  marksman  with  a  riHe, 
doing  all  these  things  with  masculine  skill.  Of  course  her  eacample  is 
not  to  be  commended,  though  a  better  one  for  the  race  than  that  of  some 
gossamer  embodiments  of  an  effete  civilization. 
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There  are  many' coses  reported  In  IllinoiB  in  wbich  women,  genendl; 
widows,  manage  successfiilly  large  farms* 

In  that  youDg  State,  Kansas,  are  already  similar  instances.  In  Nema- 
ha County,  a  young  widow  managed  a  cheese  dairy  of  twenty  cows  fitt& 
cesfisfuUy,  accumulated  property,  ^^attrauted  the  attention  of  a  rich 
widower  from  Illinois,"  the  result  being  a  union  of  both  fortunes. 
Several  farms  of  160  acres  each  are  weU  managed  by  woman  in  (Xuige. 
In  Jackson,  a  widow  wit^  six  small  children  cultivates  a  tract  of  40 
acres,  hiring  occasionally  a  horse  or  pair  of  oxen  for  plowing,  aod  pet- 
forming  all  the  labor  of  the  &rm,with  better  results  than  her  neighbors 
obtain  from  their  labor.    A  similar  case  is  reported  in  Davis  Comity. 

These  cases  ap|»ear  to  be  those  arising  under  the  spur  of  neoensity. 
Widows  with  children  to  support  cannot  be  governed  in  their  life-woi^ 
by  considerations  of  esthetics,  or  of  womanly  reserve;  waiting montlis 
must  be  fed.  Ther#are  others  who  want  not  subsistence  but  sobsUn- 
tial  occupation.  They  find  it  in  the  domain  of  nature,  and  with  it 
health,  cheerfulness,  and  contentment  An  example  is  given  in  Lippiih 
cott's  Magazine,  from  that  stigmatized  class,  "  old  maids,"  wtiich  will 
represent  many  others  of  somewhat  similar  character : 

I  know  two  womoD  who  may  be  classed  in  this  oategory — ^anmarried,  forty  yesnoU, 
or  tberDaboQtB.  Both  are  of  good  family,  the  daaghters  of  wealthy  men.  The  one,  mm 
dozen  years  ago,  finding,  as  no  sensible  woman  can  fail  to  do,  that  faehionablv  lifehd 
nothing  in  it  to  satinfy  her,  made  a  stand  for  hersel£  She  told  her  family  thai  dbe 
must  have  a  life  of  her  own.  She  had  no  especial  gifts,  except  a  remarkable  a^ 
tnde  for  lioHineMs,  inherited  from  her  father.  In  a  qniet  way  she  had  tamed  her  attea- 
tlon  to  fhiit'growing,  a  branch  of  industry  offering  many  attractions  to  her,  and  toto 
the  buHineHH  she  determined  to  enter.  Fortnnately,  she  had  sufficient  money,  kA  ber 
bv  her  grandfather,  to  be  able  to  carry  oat  ber  plan^  denpite  the  sneers  of  ber  iubiath 
able  ac(|iialutanot«,  and  the  objections  and  obstacles  raised  by  the  homecirda  6lM 
establiHbed  b^rtMilf  on  a  fniit-farm  in  the  western  part  of  this  State,  (Penoaylvaoia^ 
Her  work  pnmi^red.  Now  she  is  the  owner  of  several  hundred  acres,  and  has  ooq 
8t4int  remunerative  oocu|iatton  of  a  kind  agreeable  to  her.  After  a  few  yean  her 
father  died,  and,  instead  of  Uie  rioh  man  he  was  estimated,  he  wae  found  to  bs  a  bank- 
runt.  This  daugbt^  had  a  oomfurt^bto  home  and  support  to  offer  her  mother  and  a- 
valid  sister.  Slie  has  quite  a  settlement  pf  peoi>1e,  men  and  women^  to  whom  she  ao4 
her  sister  minister  in  various  ways,  in  fact,  she  lives  a  life  which  is  aseful  tootben 
and  develops  h^er  own  powers,  and  in  the  oonsciooattees  of  that,  OHJoyin^  happiasM 
and  peace. 

There  appears  to  be  something  ennobling  in  this  enforced  self-reKuMC 
and  thoughtful  industry,  which  has  a  reflex  influence  in  estabtlMhiug  is 
the  character  of  their  children  elements  of  manliness  and  sobrietj. 
A  con*e8pondent  in  Clay  Uounty,  Kentucky,  writes:  ^Mt  Is  a  remart* 
able  &ict  that  widows  have  raised  the  best  children,  less  addicted  to 
iuteni|)erate  habits  than  those  who  hare  fathers,  and  have  provided  for 
them  more  of  the  comforts  of  life.  Generally,  in  this  regkm,  it  is  only 
necessary  to  know  that  a  young  man  has  been  raised  by  a  widow  to 
entitle  him  to  the  fullest  cuntidence;  and  he  is  usually  foond  iodns- 
triuus,  intdligent,  economical,  and  moral." 

Her  proper  nhare  in  rwral  labor. — No  true  woman  or  sensible  man  woald 
advise  a  course  tending  to  impair  the  delicacy  of  feeling  natural  to  a 
woman  of  refinement.  Communion  with  nature,  with  the  heavens  for 
shelter,  and  the  sun  for  warmth,  has  no  such  tendency,  though  promo- 
tive of  health  and  cheerfulness,  streuglih  of  muscle,  and  elasticity  ol 
S|iirit  There  is  general  complaint  of  want  of  opi>ortunity  for  proiSta* 
ble  employment  of  woman.  There  need  not  be.  Most  of  the  prevaJwit 
eilucatiou  of  girls  its  them  only  to  be  teachers  of  primary  schools,  sod 
a  glut  in  the  market  for  common-school  teachers  exists,  and  rates  of 
wages  therefore  rule  low.  Yet  there  are  a  few  female  teachers  with 
salaries  oi  $1^000,  t2,000y  and  even  $2,500.    Make  edacadoa  practical. 
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suggestive,  a  living  reality,  and  not  a  thing  that  withers  on  leaving 
school  and  dies  with  marriage,  and  new  and  congenial  avenues  of  profit- 
able effort  will  be  opened,  and  many  of  them  will  lead  into  the  country, 
and  be  embowered  in  verdure,  perfumed  with  fiLowers,  and  enriched 
with  luscious  fruitage.   A  school  of  horticulture  for  women,  theoretic 
and  practical,  is  in  operation  in  Massachusetts  in  connection  with 
the  Bussey  Institution.    Many  have  ta&en  a  short  cut  to  a  horti- 
cultural education,  and  achieved  success  in  practice.    A  maiden  lady 
IB  Suuthern  Indiana  leased  a  few  acres  in  fruit  trees,  which  a  man  had 
Mled  ro  cultivate  properly,  and  has  been  able  to  buy  the  place  and  hold 
a  surplus  in  cash.    Such  Instances  are  multiplying  rapidly.    Some 
women  are  making  a  profitable  specialty  of  flower  culture ;  flower  farms 
for  periunies  may  be  next  in  order.    The  raising  of  certain  flower-seeds 
might  furnish  agreeable  and  profitable  employments    There  is  almost 
endless  variety  in  the  specialties  for  which  a  young  woman  may  be 
practically  educated,  in  the  culture  of  flowers,  seeds,  fruits,  and  vegeta« 
bles.  Poultrykee[)iug  is  profitable  as  a  separate  business  when  prop- 
erly managed,  but  is  safer  as  an  a^unct  of  the  farm.    Few  are  aware 
of  the  impetus  given  to  beekeeping  by  the  successful  practice  and  edi- 
torial teachings  of  Mrs.  E.  S.  Tupiier,  of  Iowa,  who  is  associated  with 
Mra.  Savery,  at  Des  Moines,  in  the  rearing  of  Italian  queens.    The 
following  note  from  Mrs.  Tupper  will  CEiintly  indicate  the  interest  and 
profit  which  women  find. in  the  business: 

Within  Uie  put  tonr  ywn  many  women  have  been  taming  their  attention  to  bee- 
keeptog  88  an  oocnpation— pleaeant,  easily  mani^ed,  and  remanerative.  We  are  flad 
to  know  that  in  every  instance  which  has  come  to  our  knowledge,  snocees  most  marked 
has  atteodfHl  the  andertaking.  From  reports  that  have  been  made  to  osp  we  con- 
denw  the  foUowins  instances :  One  yonng  lady  who  had  been  teaching  for  several 
yean,  and  whose  health  had  tailed,  onderthok  the  care  of  her  father's  bees,  twelve 
cofooies  in  nnmber,  that  bad  never  b«M)n  profitably  managed.  Under  her  oars  the  first 
season  they  increased  to  thiity  colonies,  and  the  third  season  after  she  took  them  in 
chai^  Rhe  sold  |1,!!J0U  worth  of  honey,  and  had  in  the/all  fifty-foar  strong  colonies  in 
good  hives.  6he^says :  "  The  time  I  devoted  to  them  i  did  not  miss,  and  the  pleasore 
afiunled  by  the  work  was  so  great  that  I  would  enjoy  doing  it  even  if  no  profit  were 
derived." 

A  widow,  with  scanty  provision  for  her  support,  turned  her  attention  to  bee-keeping. 
She  purchased  ten  p»or  hives  in  the  spring  tor  t^O,  and  expended  about  as  much  more 
for  good  hives.  The  first  season's  yield  of  honey  gave  her  back  her  ^investment  and 
$36  over.  The  second  season  she  sold  $900  worth  of  honey,  and  her  stock  of*  bees  that 
&U  oumbond  thirty-two  oolonies,  aU  strong.  We  know  of  more  than  one  hnudred 
women  who  are  snooessfuUy  building  up  apiaries,  but  have  no  record  of  a  single 
iailnre.  Several  have  assumed  the  care  of  their  uusbands'  bees,  and  find  them  a 
•ource  of  profit. 

The  largest  apiary  in  the  West  is  now  in  Dee  Moines,  maiiaged  entirely  by  women, 
who  are  doing  a  lai^  business  in  importing  and  rearing  Italian  i>ees,  as  well  as4n  the 
Pale  of  honey.  From  the  Sooth  we  hear  of  many  who  are  engaging  in  the  business, 
and  it  is  to  be  hoped  that  many  others  in  that  region  of  flowers  will  be  induced  to 
enter  upon  it,and  nelp  convert  that  which  is  now  wasted  into  a  source  of  wealth. 

Another  letter,  detailing  the  exx)enence  of  Miss  Kate  Orimm,  of  Jeffer- 
son, Wisconsin,  relates  that  in  1870  she  had  charg^  of  one  of  her  father's 
apiaries,  one  hundred  and  seventy-eight  old  colonies,  whichincreased  by 
Bwarming  to  two  hundred  and  eighty-five.  She  obtained  2,000  pounds 
of  extracted  honey,  which  was  sold  for  $320;  5,000  pounds  of  box  honey 
brought  $1,200;  forty  seven  new  colonies  were  sold  for  $423;  and  the 
value  of  combs  of  united  colonies  was  $00;  in  all  $2,033.  In  1871.  be- 
giuning  the  season  with  fifty^ix  colonies,  she  obtained  3,700  |>ouuds  of 
extracted  and  2,875  of  box  honey,  and  the  total  product  was  $  1 ,604.  She 
is  a  school  teacher,  but  says  in  her  note  that  she  is  '^convinced  that  a 
Person  can  earn  ten  times  «s  much  by  taking  care  of  bees.^ 

Ihese  brief  soggestionfi  are  only  hints  to  possible  Tural  avocations  for 
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woman,  aud  by  no  means  an  enumeration  of  them.  But  these  will  sof- 
fice  to  attract  the  attention  of  energetic  women  who  desire  to  enlarge 
their  usefiilness  without  diminishing  their  self-respect  or  lowering 
their  social  standing. 

i 
THE  INDUSTRIAL  BDUCATION  BSQUIBED. 

The  general  idea  of  the  education  now  needed  for  the  boys  and  girls 
of  the  farm,  is  expressed  in  the  words  of  the  writer  printed  in  a  previous 
report :  ^^  Delving  in  classic  mines  through  weary  years,  till  the  atmo- 
sphere of  the  present  is  moldy  with  the  emanations  of  the  dead  past, 
will  not  suffice  for  the  activities  and  practicalities  of  this  livuig  age. 
The  theory  and  philosophy  of  language  must  take  a  high  place  in  Ameri- 
can education ;  but  science,  in  its  myriad  applications  to  art  and  invea- 
tion,  opens  a  field  inviting,  alluring,  and  boundless,  which  promises 
more  of  good  and  glory  than  any  other  path  of  learning.  It  is  a  new 
path.  Alas  I  how  little  do  the  ^  masters'  of  special  branches  of  science 
at  present. know  of  tl\e  treasures  of  which  they  have  caught  bat 
glimpses,  and  how  powerless  are  they  to  apply  this  knowledge  to 
human  arts  or  the  wants  of  man  I "  It  should  be  uniform  for  au  ^'so 
far  as  it  may  be  necessary  for  social  harmony  and  a  proper  mental 
balance,  and  specific  to  suit  the  peculiar  wants  of  the  iudividnaL^ 
Lt  should  be  alike  for  both  sexes  in  the  principles  and  precepts  whidi 
underlie  all  human  action,  and  specific  in  their  application  to  tbe 
peculiar  sphere  and  range  of  industries  to  which  each  sex  may  prop^y 
bo  called.  For  women,  it  should,  of  course,  involve  the  philosophy  and 
chemistry  of  all  household  arts,  and  thus  cause  the  overthrow  of  the 
tyranny  of  the  kitchen  and  (he  dynasty  of  ignorance,  while  preserving 
the  health  and,  perhaps,  saving  the  life  of  the  family.  And  what  can 
be  more  effectusil  as  a  means  of  .culture,  of  attaining  inteUeetoa]  and 
moral  elevation,  than  an  investigation  of  the  laws  of  vegetable  phj- 
siology,  and  an  acquaintahce  with  the  conditions  which  affect  Testable 
and  animal  health  and  growth  t 

Circumstances  may  arise  in  which  a  knowledge  of  the  appUca^on  o! 
these  principles  to  the  processes  of  agriculture  may  be  necessary  -,  in 
fact,  may  not  such  knowledge  be  valuable  to  the  wife  and  daughters  of 
any  fannert  But  there  are  industrial  arts  which  have  been,  and  prob- 
'  ably  will  continue  to  be,  measurably  controlled  by  women.  The  care  of 
the  farm  dairy,  the  preservation  of  fruits,  the  preparation  of  fruits  for 
market,  the  keeping  of  bees  and  poultry,  the  care  of  the  flower-garden, 
and  sometimes  the  management  of  the  vegetable  garden,  wiU  continue 
to  furnish  congenial  and  profitable  occupation  to  women ;  and  in  all 
these  avocations,  applied  science  will  enhance  skiU  and  more  certainly 
insure  success.  A  practical  education,  if  supplemented  with  a  knowl- 
edge of  what  is  essential  in  literary  and  polite  accomplishments  will 
deepen  ^ud  intensify  female  channs  of  mind  and  person  in  aUhealthfol 
and  rightly  constituted  society. 

THE  POSITION  OF  OUB  INDUSTRIAL  COLLEGES. 

In  the  free  and  progressive  West  the  doors  of  industriill  colleges  are 
thrown  wide  open  for  the  admission  of  women.  Tn  the  Bast  the  sex  is 
knocking  persistently  for  permission  to  enter.  The  officers  of  the  Agri- 
cultural College  of  Vermont  have  decided  npon  admission  without  dis- 
tinction of  sex,  beginning  with  the  yeof  1872.         • 

Women  were  not  received  in  the  Pennsylvania  Agricultura]  College 
for  twelve  years  of  its  existence.    After  a  careftd  consideration  of  (£e 
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question,  the  trustees  decided  that  they  could  not  take  the  responsi- 
bility of  denying  its  advantages  to  half  the  yoath  of  the  State,  and 
voted,  in  1871,  to  admit  both  sexes  upon  equal  conditions.  They  there- 
fore announce  that  ^*  ladies  are  now  adniitted  to  the  same  courses  of 
study  as  the  gentlemen,  are  subject  to  the  same  rules,  and,  on  comple- 
tion of  their  studies,  will  receive  the  same  certificates  and  degrees. 
Such  separation  of  the  sexes,  and  variation  of  labor  for  instruction  and 
exercise  as  prudence  dictates,  will  be  carefully  secured ;  but  the  privi- 
leges enjoyed  wiU  be  equal,  and  the  advantages  derived  from  a  resi- 
deuee  at  the  college  will  be  as  great  in  one  case  as  in  the  other.'' 

The  Wisconsin  University,  a  branch  of  which  is  the  land  grant  agri- 
culture college  for  that  State,  has  adopted  a  plan  which  combines  '^  co- 
education" with  instruction,  having  organized  a  <<  female  college,"  and 
erected  a  building  at  an  expense  of  $50,000,  in  which  a  separate  course, 
under  lady  teachers,  may  be  taken,  and,  at  the  same  time,  the  privilege 
is  accorded,  at  the  option  of  the  young  women,  of  reciting  in  any  of  the 
classes  of  the  university.  The  number  in  attendance  during  1871  was 
12f).  The  report  of  the  president  of  the  board  of  regents  certifies  that 
<Ube  ladies  showed  a  scholarship  not  inferior  in  any  respect  to  that  of 
the  gentlemen." 

Jo  the  Michigan  institution  girls  are  making  rapid  progress  in  botany, 
chemistry,  horticulture,  surveying,  and  other  studies.  They  are  per- 
mitted to  test  and  extend  their  horticultural  acquisitions  by  practice  in 
pre|)aring  seed  for  the  ground,  care  of  the  lighter  plants,  trimming  of 
shrubbery,  and  similar  work. 

Mr.  W.  C.  Flagg,  Corresponding  Secretary  of  the  Illinois.  Industrial 
University,  thus  writes  upon  this  subject : 

AlthoQsh  there  was  considerable  difference  of  opinion  in  the  board  of  tmstoes  as  to 


froDj  the  fact  that  there  exists  no  legal  right  to  ezclade  them,  the  young  women  of  tb 
State  began  attendance  at  the  fall  term  of  1870,  and  have  been  represented  in  the  oni- 
Tereity  ever  since.  Their  attendance  in  the  academic  year  1870-^  1  amounted  to  twenty- 
ibor,  and  the  number  now  in  the  usiversity  ^October,  1871)  is  abouf  forty.  Most  of 
the  young  ladies  are  from  adjoining  towns,  and, board  at  their  own  homes.  The  studies 
thns  (sLT  are  largely  those  of  the  college,  of  literature,  science,  and  art  especially; 
English  literature,  mathematics,  German,  and  French  languages.  About  a  quarter  of 
their  number  are  engaf^ed  in  the  study  of  chemistv,  and  four  in  laboratory  practice. 
Over  half  of  the  whole  number  take  lessons  in  free-hand  dra^vipg.  There  has  been  no 
dcTolopment  as  yet  of  special  studies  for  young  ladies,  but  a  number  are  in  contemi^la- 
tioD,  which  will  be  unaonbtedly  of  advantage.  Wood-engraving  furnishes  a  fitting 
and  profitable  employment  for  women.  Chemistry,  in  it<s  application  to  household  arts, 
opens  a  wide  field  of  profitable  study  to  the  future  housekeepers  of  our  State. 

Dr.  Gregory,  the  regent,  testifies  that  the  government  of  the  young 
men  is  much  easier  since  the  admission  of  young  women  to*  the  univer- 
sity. He  reports  favorably  upon  the  progress  of  the  latter  in  the  theory 
and  practice  of  the  rural  arts,  aided  by  ilkistration  in  the  actual  orchard, 
nursery,  forest,  greenhouse,  and  majrket-garden. 

The  Iowa  College  was  one  of  the  first  to  admit  girls  to  its  privileges. 
The  ofiicers  report  the  complete  success  of  the  experiment.    The  num- 
ber of  males  pursuing  their  studies  there. during  the  present  year  is 
141,  of  females  51.    The  girls  occupy  one  entire  wing  of  the  college 
building ;  a  matron  is  in  superintendence ;  there  is  a  general  house- 
l^eeper,  and  the  housework  is  all  done  by  the  students.    The  president 
'^{K)rts  the  apparent  equality  of  his  students,  male  and  female,  in  intel- 
/^tual  capacity,  and  acknowledged  recently  his  best  analytical  chemist 
^    the  laboratoty  to  be  a  girl  of  seventeen  years.    As  to  difSculties,  in- 
i^<^lviug  watchfulness  and  discipUnei  be  declares  he  should  have  twice 

Digitized  by  CjOOQ IC* 


346  AGBICULTUBAL  REPORT. 

the  difficulty  iu  managing  without  the  presence  of  the  girls.  The  fac- 
ulty are  trying,  with  successful  results,  the  plan  of  self-government,  the 
power  of  discipline  being  lodged  in  a  court  cousisting  of  6  ve  young  meD 
and  two  young  women.  Under  this  ^stem  the  number  of  cases  brought 
to  trial  is  dtH^reaniug. 

Cornell  University  has  also  thfown  down  the  barrier  to  the  equal  aod 
full  education  of  women.  President  White  has  given  publicly  his  ad- 
hesion to  the  practicability  and  desirability  of  co-education  of  the  sexes. 

The  Oberlin  College,  in  Ohio,  the  pioneer  in  co-education,  has  84  fe- 
male graduates.  Its  profiortion  of  lady  students  has,  for  many  years, 
been  from  one-third  to  one  hall  From  400  to  600  are  present  anuually. 
The  results,  after  an  experience  of  nearly  forty  years,  are  emiuentlj 
satiMfactory. 

In  the  University  of  Missouri,  of  which  the  Agricultural  and  Mechan- 
ical College  is  a  part,  several  young  ladies  now  recite  in  advanoed 
classes.  The  curators  make  this  sensible  point:  ^' Shall  we,inetftab- 
lishiug  a  great  university  of  the  State,  ignore  and  pass  by  one-half  of 
our  {leoplet  Shall  women  be  excluded  €n>m  the  advantages,  as  thoogh 
they  were  outcasts  f  Or,  while  they  are  admitted  iu  name,  shall  they  1b 
reality  be  shut  out,  because  no  provision  is  made  to  receive  themf 
They  favor  the  establishment  of  a  separate  and  distinct  college  for 
women,  with  its  own  board  of  sui)ervisor8,  and  the  admission  of  its  mm- 
bers  to  recitations  and  lectures  in  all  departments  of  the  nuiveni^ 
<^  thus  preparing  for  the  care  of  the  sick-room  and  the  kitchen,  and 
elevating,  by  science  and  art,  the  commonest  duties  of  home  liffr" 
They  eutnusiastically  ask,  <*  Will  not  the  women  of  the  State,  and  from 
every  part  of  the  State,  make  their  api>ea]  to  the  legislature  for  the 
equal  rights  of  their  sex  in  the  State  University  f 

Professor  E.  W.  Uilgard,  occupying  the  chair  of  agricultural  chemis- 
try in  the  Universitv  of  Mississippi,  in  a  reiwrt  to  the  chancellor  on 
the  organization  of  the  "  Department  of  Agriculture  and  the  Mechanic 
Arts,''  untler  the  land-grant  provision^  thus  recommends  a  new  feature 
in  southern  education : 

A  striking  fealfctre  in  all,  or  almost  all,  the  ^-esiiem  colleges  is  the  unqneittoQed  ftd- 
mlstiiou  of  young  women  to  any  of  the  coorses  they  may  desire  to  follow  ;  and  ^^ 
venal  testimony  goes  to  show  that  not  only  do  they,  as  a  general  thing,  foil;  hdd 
their  own  as  compared  with  the  male  stndents,  but  that  their  luflueooeon  the  Usavior 
and  diligence  of  the  other  sex  is  extremely  beneficial.  It  may  perhaps  be  wij 
assumed  that  the  benefit  is  reciprocal :  but  it  has  l^een  a  matter  of  enrpnse  to  me  to 
find  almost  the  same  courses  prescribed  to  both  sexes.  Though  not  in  accordance  wiUi 
the  "  advanced  "  views  of  the  times,  it  bos  seemed  to  roe  that  a  course  in  AossdbB^Mfi 
ia  all  its  branches,  might  advaDtageously  be  substituted  for  some  of  the  stodiee  oov 
pursued. 

A  committee  appointed  to  visit  several  western  institutions  witb  ref- 
erence to  a  plan  of  organization  of  the  Arkansas  Industrial  university, 
has  earnestly  recommended  the  system  of  co-education  of  the  sexes, 
from  an  examination  into  its  results  where  it  has  been  in  operation. 
The  university  now  admits  both  se!ces,  without  regard  to  sect  or  rsce, 
making  the  minimum  age  for  admission  sixteen  years  for  boys,  and  four- 
teen for  girls. 

Thus  is  the  new  education  everywhere  taking  a  "new  departure^''  and 
vindicating  its  claim  to  breadth  and  freedom  from  hereditary  exclusive- 
ness  and  class  distinctions.  Througbout  Europe  the  facilities  for  female 
education  are  increasing,  and  its  standard  rising  to  a  higher  elevatioiL 
Great  prog[ress  in  this  direction  has  recently  bt^n  made  iu  Bussia,  aod 
England  aiid  Prance  are  also  advancing.  It  is  fitting  that  the  hist  reiic 
of  feudal  lne(]uality,  in  the  comparative  opportunities  for  the  bighitft 
.  education  of  both  sexes,  should  disappear  in  the  United  St 
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IOWA. 

The  report  for  1870  of  the  Iowa  Stat6  Agricultaral  Society,  by  Dr.  J. 
M.  Shaffer,  secretary,  contains,  besides  the  nsoal  reports  of  the  treasurer, 
of  standing  committees,  of  county  societies,  and  of  the  State  Horticul- 
tural Society,  essays  on  the  agricultural  advantages  of  lot^a,  and  in- 
ducements to  immigration,  how  to  make  prairie  homesteads  beautiful, 
fattening  cattJe,  feeding  hogs,  planting  and  cultivation  of  forest-trees, 
and  general  farming. 

In  a  general  review  of  the  year  the  secretary  shows  that  a  greater 
breadth  of  corn,  wheat,  rye,  and  oats  has  been  cultivated  than  in 
any  previous  year.  The  yield  is  a  full  average  and  the  quality  greatly 
Bui^enor.  The  potato-crop  is  enormous;  ft^it  a  great  failure.  The 
losses  of  farm  stock  from  diseases  not  specifically  defined  are  large. 
Wool-growing,  from  dissatisfaction  with  low  prices,  has  decreased. 
Great  improvement  has  been  ma^le  in  blooded  cattle,  horses,  swine,  and 
poultry,  from  imfiortation  of  breeds  of  recognized  suiieriority  and  ex- 
oelleuoe;  and  in  the  adornment  of  homes  and  farms,  and  the  construc- 
tioD  of  permanent  residences  for  the  family  for  generations  to  comCi 
instead  of  temporary  abodes  ready  to  be  sold  at  the  first  opportunity. 
Fanners'  clubs,  literary  organizations,  lyceums,  and  libraries  have  been 
multiplied,  and  the  dtfiiision  of  agricultural  and  newspa|)er  literature 
greatly  increased.  Laws  have  been  enacted  to  restrain  stock  from  run- 
niug  at  large,  for  the  protection  of  birds,  and  to  prevent  cruelty  to 
domestic  animals  in  trans|>ortation  and  other  ways. 

The  committe^e  of  the  State  Horticultural  Society  recommend  for  the 
location  of  orchards,  on  the  prairies  of  Southern  Iowa,  the  highest  and 
driest  rolling  ground,  with  a  southern  slope.  If  the  ground  is  only 
slightly  rolling  or  nearly  level  they  would  ridge  it  up  well,  lea\nng  a  deep 
furrow  in  the  center,  between  the  rows  of  trees,  in  the  direction  which 
^ill  cafty  off  the  surface-water  readily.  The  trees  should  be  set  at 
least  25  feet  apart  each  way,  the  roots  being  covered  3  inches  deeper 
than  in  the  nursery,  when  planted  in  Southern  Iowa.  But  in  the 
^'estern  part  of  the  State,  on  the  Missouri  Bluffs,  they  should  be  cov- 
ered considerably  dee{>er,  the  soil  being  so  porous  that  they  are  liable 
to  die  in  summer  from  want  of  moisture,  and  in  winter  from  too  free 
action  of  the  air  on  the  roots  when  frozen.  No  grass  or  small  grain 
should  be  allowed  to  grow  in  the  orchard  while  young.  It  should  be 
cultivated  with  corn  and  kept  clean*  of  weeds  till  the  trees  are  large 
enough  to  bear.  The  spring  is  considered  a  better  time  for  planting 
trees  in  that  State  than  the  fall,  and  they  should  never  be  planted 
when  the  ground  is  wet.  It  is  a  good  plan  to  dip  the  roots  in  water 
bt?fore  setting.  No  water  should  be  poured  around  the  tree  after 
it  is  set,  unless  it  is  thoroughly  mulched.  Good  clean  cultivation  and 
frequent  stirring  of  the  surface-soil  are  better  than  water.  If  water  is 
used  at  all  it  would  be  better  to  sprinkle  it  on  the  tops  of  the  trees 
about  sunset.    If  the  weather  is  very  dry  it  may  be  applied  often. 

The  committee  recommend  the  following  list  of  market-apples  for 

^cultivation  in  Southern  Iowa:  For  summer,  the  Early  Ilarvest,  lied  As- 

^chan,  Red  June;  lor  fall,  the  Kentucky,  Maiden's  Blush,  Itanibo;  for 

Winter,  Uawle's  Janet,  WuieSap,  Ben  Davis.  Willow,  Jonathan,  Grimes' 

golden.   These  varieties  combine  in  a  high  aegree  the  three  iudisiiensa- 

^le  qualities  for  market-apples,  namely,  large  yield,  fine  appearance, 
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good  quality  of  fruit,  and  suflScient  liardiness  to  endure,  without  injury, 
the  chautjes  of  climate  to  which  they  are  subject. 

Mr.  L.  J.  Young,  of  Chickasaw,  Chickasaw  county,  says  that  b 
Northern  Iowa  almost  any  location  will  answer  for  an  orchard,  exoep: 
the  rich  river  and  creek  bottoms.  The  best  location,  however,  is  the 
high  and  dry  summits  of  the  white-oak  ridges,  on  a  soil  usually  called 
poor.  The  advantages  of  such  a  situation  are  freedom  ftt)m  frosts  in 
in  spring  and  fall,  and  a  soil  not  so  rich  as  to  produce  an  overgrowtb 
of  the  tree.  The  tree,  therefore,  ripens  its  wood  and  is  rendered  suflB- 
ciently  hardy  to  withstand  the  severe  cold  of  winter.  On  ridges,  also, 
there  is  not  the  extreme  variation  of  atmospheric  temperature  that 
occurs  on  the  bottom  lands.  In  the  day  time  the  temperature  in  a  hol- 
low protected  by  high  bluflFs  and  trees  will  be  several  degrees  warmer 
than  on  the  bluffs;  but  in  the  night  the  case  is  reversed,  and  in 
the  valley  it  will  be  five  to  ten  degrees  colder  than  on  the  bluffs,  thns 
exposing  the  trees  to  greater  extremes  of  heat  and  cold  than  when  od 
the  ridges  or  bluffs.  High  swells  of  the  prairie  also  make  verr 
good  sites  for  orchards,  but  the  greater  fertility  of  the  soil  makes  it 
necessary  to  cease  cultivating  the  trees  earlier  in  the  season. 

The  committee  chosen  to  make  a  list  of  the  best  market  varieties  of 
the  apple  for  the  climate  of  Northern  Iowa  recommend,  for  summer, 
theTetofsky,  Bed  Astrachan,  Sops  of  Wine,  Duchess  of  Oldenburg;  fiir 
Ml,  the  Saxton,  Saint  Lawrence,  Fall  Orange,  Gros  Pommier;  Iot 
winter,  the  Fameuse,  Plumb's  Cider,  Perry  Russet,  Blue  PearmaiD,  Ba 
Davis,  Bawle's  Janet,  Talman's  Sweet.  This  list,  like  the  former  for 
Sbuthem  Iowa,  was  made  with  much  care.  The  fruit  of  most  of  the 
varieties  is  of  excellent  quality,  and  in  hardiness  the  trees  may  be  safeir 
classed  as  '*  ux)n-clads.'' 

It  is  the  opinion  of  the  Horticultural  Society  that  the  Philadelphia  i 
and  Black  Cap  raspberries  are  the  best  varieties  for  growing  in  Central 
and  "Southern  Iowa,  being  hardy,  prolific,,  and  requiring  comparatively 
littl<e  care  in  cultivation.  .  The  Philadelphia  succeeds  on  light  sandT 
lands,  is  of  fine  size,  and  sells  for  a  large  price.  The  Black  Cz^  '\^ 
highly  esteemed  for  cooking,  as  well  as  for  a  dessert  for  the  table. 

The  bluff-lands  on  the  Missouri  and  Mississippi  Rivers  are  well  adapted 
to  the  culture  of  grapes.  They  succeed  finely  in  Pottawattamie  county, 
diseases  of  the  fruit  or  vine  being  very  rare.  •  The  Concord  variety 
is  generally  cultivated.  Des  JMoines  county  has  about  sixty  vineyards, 
covering  in  the  aggregate  250  acres,  about  1,200  vines  being  planted  oo 
an  aere,  making  in  all  300,000  vines.  About  half  are  the  Concord;  the 
remainder  the  Catawba,  with  a  few  others.  The  crop  the  past  season 
was  900,009  pounds,  averaging  three  pounds  to  a  vine,  and  selliug  ftt 
6  cents  per  pound.  The  amount  received  for  them  was  $54,000.  Tlus 
estimate  does  not  include  the  gardens,  which  would  probably  equal 
about  40  acres.  The  vines  soiuetimes  suffer  slightly  from  winter-killiog. 
but  ttie  loss  from  this  cause  is  so  small  that  it  diminishes  the  profit  of 
culture  but  little. 

The  Early  Rose  potato  is  quite  extensively  cultivated  in  Lonisa 
county,  and  with  the  best  results.  The  tubers  are  of  excellent  quality. 
and  the  yield  is  large.  *  Mr.  James  Pemble,  of  Wapello,  is  represectd 
to  have  raised  two  crops  of  this  variety  the  present  season,  on  the  same 
piece  of  ground.  Both  matured  fully,  and  together  yielded  about  500 
bushels  per  acre^  Some  of  the  potatoes  weighed  three  and  a  half  to 
four  pounds  each.  Much  attention  has  been  given  in  this  county  to  the 
improvement  of  breeds  of  hogs.    The  Chester  White  and  Magie  are 
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considered  to  be  among  the  best.    The  Poland  and  Spotted  China  have 
been  introdnced,  and  are  both  thought  to  be  very  fine. 

Mr.  J.  L.  Budd,  of  Shellsburgh,  Benton  county,  chairman  of  the 
committee  on  hedges,  considers  the  honey-locust  ((?^itec/tia  triacanthus) 
the  best  plant  that  can  be  found  for  field -hedges  in  Iowa.  It  is  perfect-  • 
]y  hardy,  and  in  si^  years  will  form  a  hedge  impenetrable  by  man  or 
beast,  and  flourishes  equally  well  in  Maine,  Wisconsin,  Iowa,  and 
New  Jersey.  There  is  a  hedge  of  this  plant  at  Elizabetbtown,  New 
Jersey,  one  mile  in  length ;  all  its  parts  have  been  subjected  to  annual 
pmning ;  it  has  maintained  perfect  health  and  beajaty  for  forty  years, 
aod  is  pronounced  by  competent  judges  to  be  one  of  the  finest  hedges 
in  the  United  States.  The  whitethorn  (GratcegtLS  tomentosa)  and  the 
bQcktbom  {Rhamnua  catliarticus)  come  next  in  value.  For  a  hedge 
near  the  house,  in  a  country  town,  the  English  barberry  {Bcrberis  vvHr 
^rii)  IB  preferred.  It  is  stronger  than  the  American  barberry,  {Berbe- 
rs oanadensis^)  but  does  not  attain  sufficient  strength  for  an  outside 
fence  until  twelve  years  old,  unless  wires  are  drawn  through  it.  After 
six  years'  growth,  with  two  wires,  it  can  be  relied  upon  for  a  fence.  It 
is  very  beaatiful,  especially  in  the  fall  season,  when  covered  with  a  pro- 
fosion  of  scarlet  berries.  All  the  foregoing  will  continue  during  the 
nataral  life  of  the  plants.  The  Osage  orange  {Maolura  aurantiaca) 
makes  a  fine  hedge,  but  wiU  not  endure  the  climate  of  Iowa.  For  a  low 
evergreen  hedge  the  arbor- vitie  (Thuja  ocddentalis)  is  unequale<l  in  the 
climate  of  Iowa.  It  should  be  kept  pruned  into  a  pyramidal  wall,  not 
more  than  three  or  four  feet  high. 

Mr.  H.  Ellis,  of  Marshailtown,  reports  that  the  timber  forests  of  Mar- 
iMl  county  £^re  being  thinned  rapidly,  but  the  loss  is  partially  supplied 
by  cultivated  trees.  Kearly  every  farmer  sets  some  forests  trees  every 
.spring,  but  the  attention  of  the  people  is  not  yet  sufficiently  aroused  to 
tbe  importance  of  the  subject.  Mi*.  Suel  Foster,  of  Muscatine,  Musca- 
tine county,  recommends  the  planting  of  forests  not  only  for  the 
timber  and  wood,  but  for  beautifying  the  landscape,  increasing  the  value 
of  the  farm,  diminishing  the  force  of  the  winds,  and  for  modifying  the 
heat  in^  summer  and  the  cold  in  winter.  He  regards  the  Euro])ean 
larch  as  the  best  tree  for  timber-planting  in  Iowa.  It  is  of  rapid  m'owth, 
growing  half  an  inch  or  merer  in  diameter  yearly  during  the  tirst  ten 
years,  and  fully  an  inch  yearly  in  the  next  ten.  The  timber  is  durable, 
tough,  and  strong,  and  is  well  fitted  for  almost  all  building  purposes. 
He  would  advise  farmers  not  to  attempt  to  raise  their  larch-trees,  but 
to  bay  them  when  about  two  yearsiold,  at  the  common  price  of  $10  to 
615  per  thousand.  The  ground  should  be  prepared  by  plowing  very 
deep  in  autunm,and  again  in  the  spring  as  early  as  practicable,  and 
harrowing  till  the  surface  is  weU  pulverized  and  smooth.  The  trees  must 
be  lillfced  very  early  in  spring,  and  nevfer  allowed  to  dry  in  the  least. 
They  may  be  planted  in  rows  4i  feet  apart,  and  1  foot  in  the  row,  their 
roots  having  been  dabbled  in  thin  mud  before  setting.  A  man  using 
the  spade  and  a  boy  handling  the  trees  will  set  about  2,00.0  in  a  day. 
They  will  need  to  be  cultivated  carefully  by  plowing  and  hoeing  in  May 
and  June, for  two  years,  and  if  the  land  is  very  weedy,  the  third  and 
fourth  years.  The  cost  of  8,000  plants,  the  usual  number  necessary  for 
an  acre,  is  $S0;  plowing  and  harrowing  the  land  before  setting,  $4; 
setting,  $8;  plowing  and  hoeing  the  first  year,  $8;  second  year,  $4j 
third  and  fourth  years,  $4;  interest  on  land,  valued  at  $50  per  acre,  for 
eight  years,  8;52 ;  total  cost  of  an  acre  of  European  larch  eight  years  old, 
6140.    Creuit  during  the  same  period  by  3,000  plants,  at  $20  per  thou- 
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sand,  tbiuned  out  after  two  years'  growth  to  be  set  in  otber  ground,  |6Q. 
It  is  calculated  that  1,000  trees  in  8,000  will  die,  but  those  aocostomed 
to  cultivatiug  them  will  not  lose  so  many.  Half  the  plants,  allomg 
1,000  loss  by  dying,  are  now  removed,  leaving  them  2  by  4|  feet  apait 
When  eight  years  old  they  will  be  2  to  3  inches  in  diameter,  and  15  to 
20  feet  hrgh.  Two  thousand  more  may  now  be  removed,  leaving  tbem 
4  by  4^  fe.et  apart.  At  5  cents  apiece  the  poles  from  these  are  worth 
1 100.  At  eight  yearsold  an  acre  has  cost  $140,  and  is  credited  by  t  IGOfor 
trees  sold.  These  planted  out  again,  at  two  years  from  setting,  should 
be  placed  4  by  4j  feet  apart,  covering  about  one  and  a  half  acres,  and 
will  coHt  for  setting  and  cultivating  two  ye^rs,  including  oost  of  plantv 
at  $60,  something  over  $100.  For  fencing  Mr.  Poster  would  use  larch 
for  posts  and  soft-maple  for  rails.  He  has  good  authority  for  sayiug 
that  soft-maple  rails,  when  cut  in  summer,  |>eeled,  and  Uiorougiily 
seasoned  before  using,  have  been  known  to  last  in  Marshall  ooonty 
twenty  years.  It  is  suq^riHing,  he  says,  to  see  how  large  a  quantity  of 
fencing  material  may  be  obtained  in  six,  eight,  or  ten  years,  from  anaoro 
of  these  rapitUy  growing  trees. 

Mr.  Eber  Stone,  of  Lett's  Greek,  Humboldt  county,  says  that  tte 
cotton- wood,  {Papulua  manUifera^)  for  immeiliate  use  and  quick  retum, 
is  '^emphatically  the  new  settler's  grove-tree."  In  a  given  time  it  vill 
probably  make  more  fuel,  more  clear  lumber,  and  afford  better  protefr 
tion  than  any  other  treo  yet  tried.  If  raised  in  a  ihicket  it  will  uH- 
prune  and  make  a  tall,  straight  groPTth ;  but  with  ample  space  it  fonoB 
a  beautiful  spreading  ornamental  tree.  It  is  very  tenacious  of  life,  and 
readily  bears  transplanting ;  or  it  may  be  propagated  with  facility  from 
slips  cut  in  the  winter  when  not  frozen,  and  kept  without  drying  till 
planted  in  spring.  He  prefers,  however,  to  cut  them  just  before  fiSt- 
ting,  using  only  the  last  year's  wood ;  but  older  wood  will  do.  Thej 
should  be  about  10  inches  long,  Whittled  to  a  point  at  the  lover 
end,  and  as  soon  a^  the  frost  is  out  of  the  ground  set  in  rows  4  feet  apart 
each  way,  and  so  deep  as  to  leave  only  two  buds  above  the  ground,  vhicfa 
gives  them  sufficient  depth  to  withstand  a  severe  drought.  When 
forests  are  planted  for  all  uses,  and  without  regard  to  time  of  grawtb^a 
variety  of  trees  should  be  selected,  as  the  soft  maple,  sugar  maple,  wbit» 
ash,  black  walnut,  chestnut,  butternut,  &c.  Mr.  Stone  prefers  to  plant 
the  seeds  of  these  trees  in  rows  north  and  south,  4  feet  apart,  and  6 
inches  in  the  row,  thinning  out  to  snob  a  distance  as  is  thought  neces- 
sary. For  the  first  four  years  they  should  be  kept  clean  of  weeds,  bat 
after  this  no  cultivation  is  generallygneeded.  The  seeds  of  the  soft  ma- 
ple mature  from  the  middle  of  May  to  the  middle  of  June,  and  moat  be 
gathered  and  planted  before  drying  to  a  depth  a  little  less  than 
com.  Those  of  the  white  ash  are  gathered  from  the  middle  of  October 
to  the  middle  of  November,  and  may  be  planted  immediately  after  gath- 
ering if  the  fall  is  favorable,  or  in  the  spring  as  early  as  the  ground  is 
in  good  condition  to  be  cultivated.  When  placed  in  oi)en,  shallow  bosee 
partially  sunk  in  well-drained  ground  and  covered  a  foot  or  more  deep 
with  manure  partly  decomposed,  they  will  keep  safely  till  time  for  plaot- 
ing  out  in  spring.  For  raising  butter-nut  trees,  the  nuts  should  be 
planted  as  soon  as  practicable  after  they  fall  in  antumn,  and  be  culti- 
vated in  the  same  manner  as  soft  maple.  Evergreen  trees  may  be  set 
out  any  time  in  the  spring,  after  the  ground  is  in  a  proi>er  oonditiott, 
before  they  l>egin  to  grow.  They  should  be  mulched  the  first  year  witii 
barnyard  manure  or  other  substance,  and  ohaded  with  boards  when  tbe 
weather  is  hot  and  dry. 
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The  secretary  of  the  State  agricultural  society  speaks  as  follows  ol 
the  ixoi>ortance  of  cultivating  forest  trees : 

First  among  the  wants  of  this  great  State,  with  all  its  grand  possessions  and  possi- 
bilities, is  sume  stinjulas  to  the  onltiration  of  forest  trees.  If  there  were  artmciol 
groTes  of  ash,  oak,  walnnt,  hickory,  and  the  bard  woods  indigenous  to  the  soil,  and 
bondreds  of  acres  of  the  evergreens  that  grow  as  readily  as  maple ;  If  the  lund-owner 
aod  cultivator  would  supply  the  increasing  demand  for  good,  sonud,  reliable  timber, 
t])6  State  would  save  millions  of  dollars  annually  in  the  matter  of  farm  implements  and 
machmery  alone ;  our  people  would  economize,  not  only  in  the  prime  cost  of  the  arti- 
cle, Qof  oDly  In  the  first  exchange  of  the  money  from  the  pocket  of  the  farmer  to  the  till 
of  the  manufacturer,  but  incalculably  more  in  the  enhanced  price  of  farm  lands  and 
ifflpruvemeuts,  the  products  of  the  field,  and  everything  he  has  to  sell,  by  bringing 
the  iaotoiy  to  his  own  duor. 

MAINE. 

The  fifteenth  annual  report  of  the  secretary  of  the  Maine  Board  oi 
AgrioDlrure  for  1870  contains  articles  on  agricultural  organizations  and 
iBiliuitrial  fairs,  farmers' clubs  as  educational  institutions,  our  bomeSt 
the  grofis-crop,  distribution  of  rains,  ehemistry  of  feeding  animals, 
country  roails,  how  to  attain  success  in  farming,  plows  and  plowing,  law 
for  the  former,  associatetl  dairying,  preparing  milk  for  market,  water  as 
Bn  agricultural  agent,  fruit-culture,  sheep-husbandry,  effects  of  deatmc* 
tion  of  forests,  foot  and  mouth  disease,  discussions  on  uuderdraiuingy 
oatttng  and  curing  hay,  report  of  the  farm  sui)eriutendent  of  the  State 
College  of  Agriculture  and  the  Mechanic  Arts,  and  abstracts  from  the 
returns  of  town  and  county  agricultural  societies. 

IIoQ.  Simon  Brown,  of  Concord,  Massachusetts,  in  an  address  before 
the  Maine  Board  of  Agriculture  on  farmers^  clubs  as  educational  iustitu- 
tioos,  m*ge8  the  importance  to  farmers  of  a  more  thorough  knowl- 
edge  of  the  first  principles  of  agriculture^  and  of  substituting  machinery 
iiiBtead  of  manual  labor  in  the  cultivation  of  the  soil,  by  which  more 
work  will  be  done,  and  more  leisure  given  for  mental  improvement,  and 
for  making  their  homes  attractive.  These  ends  cannot  be  gained  by  the 
study  of  a  single  science,  but  by  a  general  knowledge  of  many.  They 
should  begin  with  the  first  principles  of  agriculture  and  ascend  grad- 
Qally  to  the  more  difficult  and  abstruse  questions.  They  must  learn  the 
lue  of  tools  and  machines  which  supersede  human  labor,  the  names  and 
composition  of  soils,  and  the  plants  adapted  to  each ;  the  appropriate 
time  for  doing  certain  things,  as  seeding  grass-lands,  plowing,  pruuiugy 
cutting  and  curing  grass  and  grain  crops;  the  habits  of  animals  U|>on 
which  their  pro8|)erity  greatly  depends;  how  to  plant  and  cultivate 
frQit  trees,  replenish  forests,  and  fertilize  soils,  so  that  they  shall  bloom, 
phoBniz-like,  in  per|>etua1  fertility  from  their  own  ashes. 

Fanners  must  also  know  how  to  sell  as  w^ll  as  to  raise  crops.  He 
illoAtrates  this  subject  by  the  case  of  two  neighbors.  Bach  raised  150 
barrels  of  Baldwin  apples,  which  grew  on  similar  soil,  were  of  the 
same  quality,  and  sold  in  the  same  market  during  the  same  month* 
B.  sold  his  for  (525,  and  H.  got  $375  for  his,  being  $1  less  per  barrel 
than  B.  received.  B.  got  his  extra  price  by  simply  knowing  how  to  selL 
Be  made  his  barrels  aU  alike,  of  the  same  height,  with  flat  hoops, 
washed  clean  inside  and  out,  and  dried  in  the  sun.  The  apples,  when 
picked  from  the  trees,  were  assorted  into  two  classes,  No.  1  and  No.  2. 
&iid  placed  in  barrels  without  heading  up.  The  barrels  were  covered 
with  old  white  sailcloth  and  thus  taken  to  market.  Everything  was 
Deat  and  attractive,  and  they  sold  as  soon  as  ott'ere<i.  H.  used  such  bar- 
rals  a9  he  happened  to  find,  long  and  short,  round-hooped  and  dat- 
hoojped,  clean  and  dirty ;  placed  the  apples  in  the  barrels  carelessly, 
without  assorting;  threw  an  old  horse-blanket  over  them,  and  in  this 
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condition  carried  them  to  market.    Of  coarse  they  sold  for  a  ledoeed 
price. 

Mr.  S.  L.  Goodale,  of  Saco,  secretary  of  the  board  of  agriculture,  cautions 
farmers  against  plowing  in  clover  for  manure  when  it  is  green  and  the 
weather  hot  He  has  known  several  instances  in  which  it  has  beeo 
treated  in  this  way  with  very  injurious  effects.  In  these  cases  an  enor- 
mous burden  of  .lodged  clover  was  turned  in  when  green,  and  in  very 
hot  weather.  The  result  was  that  a  rapid  fermentation  took  place,  by 
which  the  nutrient.elements  of  the  clover  were  dissipated,  and  the  land 
was  not  only  not  benefited  but  seriously  injured.  He  thinks  that,  bad 
the  clover  been  allowed  to  stand  a  month  or  six  weeks  longer,  or  until 
the  weather  had  become  cooler,  the  result  would  have  been  entirely  dil- 
ferent. 

Mr.  M.  B.  Sears,  of  Winthrop,  had  attempted  to  raise  wheat  in  rotation 
with  clover,  by  sowing  clover  in  the  spring  with  wheat  and  turning  it 
under  in  the  fall.  With  this  treatment  the  wheat-crop  deteriorated 
He  then  changed  his  course,  and  let  the  clover  grow  till  the  next  July, 
and  plowed  it  in  when  in  full  blossom.  The  wheat  still  deteriorated 
He  next  tried  the  experiment  of  turning  it  under  when  it  was  ripe,  aod 
obtained  favorable  results.  From  these  experiments  he  concludes  tbat 
clover  should  not  be  plowed  in  when  green,  but  be  allowed  to  staod 
until  it  is  ripe.  He  finds  that  new  manure  may  be  as  profitably  used  oo 
grass-lands  as  old  and  fine.  It  must  be  spread  on  in  the  faU,  and  by 
the  qext  spring  it  will  have  disappeared  from  ^esurijace,  below  thepatii 
of  the  scythe. 

Mr.  W.  Sweet,  of  South  Paris,  considers  leached  aahes  tl^e  best 
manure  for  top-dressing,  and  that  they  would  be  profitable  even  at  50 
cents  pel*  bushel.  He  spread  sixteen  dollars'  worth  of  ashes  on  an  acre 
and  a  half  of  land,  in  the  fall,  which  previously  produced  only  000 
pounds  of  June  grass  per  acre.  The  next  year  he  cut  over  a  ton  to  tbe 
acre,  a  large  part  of  which  was  clover,  although  scarcely  any  had  been 
seefi  before.  The  second  year  he  got  a  ton  and  a  half  to  the  acre.  He 
has  mowed  it  for  five  years,  and  the  last  year  he  got  over  a  ton  of  good 
hay  to  the  acre.  He  has  tried  barn-yard  manure*  but  has  never  fotuid 
it  so  profitable,  in  proportion  to  the  cost,  as  leachea  ashes.  Ashes  wbeo 
leached  lose  a  part  of  their  potash,  but  retain  their  carbonates  and 
phosphates.  On  some  soils  where  potash  is  not  needed  they  may  answer 
as  good  a  purpose  as  unleached  ashes. 

Mr.  Lawrence,  of  Buckspbrt,  makes  a  compost  for  top-dressing  by 
mixing  one  bushel  of  lime  with  three  bushels  of  top  soil  and  allowing 
them  to  remain  till  they  have  become  thoroughly  united.  When  a^bes 
cannot  be  obtained,  it  forms  an  exceUent  substitute,  and  will  answer  j 
better  purpose  than  unleached  ashes.  If  he  were  attempting  to  reclaim  a 
piece  of  swampy  or  boggy  laud,  he  would  use  caustic  lime  only,  and  in 
large  quantity,  but  as  a  manure  on  other  lands  he  would  use  a  small 
amount. 

Mr.  J.  Y.  Putnam,  of  Houlton,  had  a  piece  of  land  containing  nine 
acres,  on  which  he  pastured  only  a  cow  and  horse.  He  put  150  laidsof 
manure  on  the  surface  of  five  acres  of  this,  and  got  a  good  crop  of  hay 
the  next  year.  He  has  mowed  it  for  nine  years,  and  it  has  yielded  a 
good  crop  each  year.  He  thinks  the  idea  tliat  we  must  plow  our  land 
to  prepare  it  for  grass  is  erroneous.  After  it  has  been  once  leveled  it 
should  not  be  broken  up  again,  but  should  be  top-dressed  if  the  crop 
fails. 

Rev.  J.  H.  Ghrney,  of  Foxcroft.  says  the  farmers  of  that  town  have 
adopted  the  practice  of  keeping  tneir  mowing  lands  in  grass  as  long  as 
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they  can  keep  them  in  good  condition  without  plowing.  They  find  it 
cheaper  to  top-dress,  to  re-seed,  to  harrow,  to  apply  ashes,  plaster,  and 
other  fertilizers,  than  to  plow.  They  will  do  almost  anything  rather  than 
plow,  on  account  of  the  great  expense  compared  with  the  benefit  derived. 

Mr.  H.  6.  Abbott,  of  Vassalborongh,  had  a  mowing  field  of  40  acres 
covered  with  white  weed  and  yellow  weed,  and  the  grass  very  much 
<^  killed  out."  He  turned  out  10  acres  of  it  for  a  pasture,  on  which  he 
placed  60  sheep,  and  allowed  them  to  feed  upon  it  for  two  years.  In 
the  spring  of  the  third  year  he  mowed  it,  and  obtained  the  heaviest  crop 
of  hay  that  he  had  ever  grown  with  any  amount  of  dressing.  Timo- 
thy and  red-top  came  in,  and  in  some  places  the  clover  was  so  heavy 
that  the  mowing-machine  could  not  be  used.  It  has  been  mowed  for 
several  years,  and  the  last  year  it  yielded  as  heavy  a  crop  as  other  fields 
Tfhich  had  been  cultivated  in  the  usual  way  of  plowing  and  manuring. 
He  is  of  opinion  that  farmers  who  do  not  pasture  sheep  on  their  improv^ 
land  sustain  a  great  loss.  The  sheep  pastured  on  the  foregoing  field 
received  no  provender,  fed  upon  it  from  spring  till  fall,  and  were  in  the 
best  condition.  Mr.  T.  S.  Oold,  secretary  of  the  Connecticut  board  of 
agricQltore,  has  also  employed  sheep  with  excellent  success  in  eradicat- 
ing the  white  daisy,  sometimes  called  white  weed,  firom  mowing  fields. 
A  field  of  5  acres  became  entirely  overrun  by  this  plant.  He  put  his 
Hook  of  sheep  upon  it  in  the  spring,  and  allowed  them  to  remain  until 
the  last  of  June:  They  swept  off  the  daisies  so  completely  that  not  one 
was  to  be  seen.  He  pursu^  the  same  course  the  next  year.  Scarcely 
a  daisy  has  grown  in  the  field  since.  There  is  no  difficulty  in  entirely 
eradicating  these  plants  by  sheep.  Bag-weed,  and  most  other  weeds 
which  infest  fields^  may  be  destroyed  in  the  same  way.  Sheep  are  es- 
pecially fond  of  rag-w^,  and,  if  cut  and  dried,  it  forms  an  admirable 
fodder  for  them  in  winter. 

Mr.  Z.  A.  Gilbert,  of  Greene,  advocates  deep  plowing  and  thorough 
palverization.  By  deep  plowing,  the  roots  of  the  plants  are  permitted 
to  extend  themselves  to  great  distances  in  all  directions,  and  to  extract 
uoorishment  from  greater  depths.  Thorough  pulverization  enables  the 
soil  to  absorb  the  largest  amount  of  manurial  substances^  to  bring 
them  readily  in  contact  with  the  roots  of  the  plants;  to  receive  the  air 
into  its  pores,  by  .which  the  oxygen  may  unit%with  the  carbon  in  the 
soil  and  form  carbonic  acid ;  to  carry  off  the  superfluous  water  more 
("flectually ;  and  to  retain  the  necessary  quantity  by  capillary  attraction. 
It  is  the  basis  on  which  all  scientific  cultivation  depends.  The  way  to 
increase  the  manure  on  the  farm  is  thoroughly  to  break  and  pulverize 
the  soil.  The  pulverization  should  be  performed  by  the  plow  when  the 
land  is  broken.  It  can  be  done  much  better  by  a  plow  properly  eon- 
stmcted  than  by  a  harrow  or  a  cultivator.  The  harrow  and  cultivator 
act  only  on  the  surface  to  the  depth  of  a  few  iuches,  while  the  plow  pul- 
verizes the  whole  furrow.  In  selecting  a  plow,  attention  should  be 
^lirected  to  the  power  to  turn  the  furrow  perfectly,  to  pulverize  it  thor- 
oughly, and  to  cut  a  deep  furrow,  also  to  the  line  of  draught,  ease  of 
^'aiding  and  handling,  and  to  durability.  After  having  selected  a  plow, 
>«kill  and  judgment  are  necessary  to  adjust  the  team  to  it  in  the  best 
manner.  In  order  that  the  plow  may  be  easily  held  and  drawn  through 
rho  ground  with  the  least  power,  the  adjustment  should  be  so  regulated 
that  the  line  of  draught  will  pass  from  the  point  of  attachment  to  the 
nng  of  the  yoke,  directly  through  the  attachment  on  the  end  of  the  plow- 
beanx  to  the  point  of  resistance  on  the  mold-board.  U  the  attachment 
is  tcx>  far  to  the  right,  the  plow  runs  off  the  land;  if  too  far  to  the 
left,  it  lands  too  much.    If  too  low,  it  does  not  run  deep  enough ;  if 
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too  hieh,  it  rans  too  hard  on  the  wheel.  Any  adjnstmeiit,  therefore, 
wbicb  brines  the  plow  out  of  the  line  of  draught  inoreaaes  tiie  diffi- 
oolt7  of  guiding  and  drawing  it.  Mr.  Gilbert  usee  the  double  plov, 
sometimes  called  tbe  Michigan  plow.  The  forward  part  pares  off 
the  sward  to  the  depth  of  about  two  inchesi  and  turns  it  into  the 
bottom  of  the  previous  ftirrow.  The  hind  part  follows  and  liits 
the  remaining  portion,  laying  it  upon  the  sward  just  deposited.  By  the 
peculiar  construction  of  the  mold-board  it  pulverizes  tbe  soil  througboiit, 
leaving  a  mellow  and  porous  seedbed.  Although  this  plow  outs  a  deep 
furrow  and  pulverizes  the  soil  thoroughly,  it  is  of  light  draught  in  con- 
sequence of  less  resistance  being  offered  when  the  furrow  is  lifted  in  two 
slices  than  when  lifted  in  one. 

Professor  M.  0.  Femald,  of  Orono.  thinks  that  forest-treea  have  a 
great  influence  upon  the  rain-fall  iu  tne  regions  where  they  are  located. 
Ui  an  address  before  the  board  of  agriculture,  he  says:  ^Ut  should  be 
stated,  however,  in  a  single  brief  sentence,  that,  while  forests  may  not 
sensibly  affect  tne  mean  temperature  of  the  globe,  or  tbe  total  quaotity 
of  precipitation,  they  unquestionably  do  promote  the  frequency  of  show- 
ers and  equalize  the  distribution  of  jain  through  the  different  eeasom" 
He  attributes  the  influence  of  trees  principuly  to  the  cooling  effiMts 
ocoasfoned  by  evaporation  of  moisture  from  their  leavea.  As  this 
process  is  constantly  going  on  in  the  hot  season,  the  column  of  atnoi- 

i>here  over  the  forest  is  cooler  than  that  over  the  denuded  land.  Ihere- 
bre  the  raiu-clouds,  in  their  passage  over  the  earth,  are  condensed 
more  rapidly,  and  sooner  formed  into  rain  over  the  forest,  than  over 
naked  land.  On  the  other  hand,  clouds  charged  with  vapor  are  often 
dissipated  in  their  passage  through  the  heated  atmosphere  of  the  de- 
nuded land  without  parting  with  the  water  which  they  contain.  Hie 
fact  that  showers  frequently  follow  the  courses  of  rivers  or  hover  over 
lakes  he  explains  on  the  same  principle  of  evaporation.  Electrical  dis- 
charges, as  iu  case  of  thunder  and  lightning,  he  regards  as  a  fieousBt 
cause  of  showers.  He  says:  ^* Electricity  is  one  form  of  force,  and  this 
force  in  the  atmosphere  that  has  been  used  up  in  the  elecMo  disohaii^ 
has  been  at  the  expense  of  heat.  Heat  and  electricity  are  Aneqneotlf 
interchangeable.  A  torce  may  develop  itself  as  heat  which,  with  diglit 
modifications,  may  be  developed  as  electricity.  Electricity  produof 
beat;  heat  produces  electricity.  Now,  when  there  is  an  elecMo  dis- 
charge there  is  an  expenditure  of  power,  heat  is  used  up,  a  redocdon 
of  temperature  of  the  surrounding  air  results,  and  rain  consequentiv 
follows. 

Mr.  0.  H.  Granger,  of  Saco,  in  a  paper  read  before  the  Fanners'  Gab 
of  that  place,  says : 

We  most  oow  mention  two  or  three  conditiona  affeotinff  the  formation  of  Fua,or  at 
least  \U  occurrence  In  certain  localitiea.  These  are  cold  and  warm  radifttions  from 
the  earth.  The  warn  radiationa  take  place  firom  leyel  and  aandj,  treelesa  plaiDt:  and, 
accord  iug  to  the  theory  which  we  eball  endeavor  to  provoi  there  ebonld  be  bat  iem  or 
no  raiu-talls  upon  them.  On  the  other  band,  tbe  cola  radiations  rise  (com  hi^  wooded 
mountains  ana  heaviW  wooded  plains.  According  to  the  tbeorv,  aj^ain,  there  aboold 
be  frequent  and  abundant  rains  in  these  localities.  Humboldt  tbouffht  that  tbedeo»« 
woods  gave  out  what  he  called  *a  Irigorifio  or  cooling  radiation/  which  ooodensed  tb^ 
vaporous  clouds. 

In  proof  of  this  theory  of  the  influence  of  trees,  Mr.  Granger  instaocess 
the  case  of  Valencia,  iu  South  America,  which  was  once  situated  abom 
one  mile  and  a  half  from  a  beautiful  lake  that  was  surrounded  by  a 
dense  forest.  The  trees  were  cut  away,  and  in  course  of  time  the 
waters  receded  to  a  distance  of  four  miles  and  a  half.    The  tzees  irere 

Digitized  by  CjOOQ IC 


DIGEST  OF  STATE  EEPOBTS.  355 

afterward  replaced  by  others,  and  in  about  twenty-two  years  the  lake 
retorned  to  its  original  boandarieB« 

In  regard  to  the  question  whether  any  lands  that  are  now  barren  in 
coneeqaence  of  want  of  rain  can  be  reclaimed  and  rendered  fruitful, 
Professor  Fernald  is  of  opinion  that  some  of  them  may  be,  if  rain-clouds 
are  accustomed  to  pass  over  them,  but  are  dissipated  in  consequence  of 
great  heat ;  but  that  those  over  which  rain-clouds  do  not  pass,  in  con- 
sequence of  mountain  barriers  or  adverse  winds,  must  forever  remain  a 
barren  waste.  Of  the  latter  may  be  mentioned  the  desert  of  Atacama, 
on  the  west  coast  of  South  America.  The  Andes,  on  account  o'f  their 
great  height,  cause  the  moisture  in  the  clouds  to  be  condensed  and  fall 
in  rain  and  snow  on  the  eastern  side.  For  seven  hundred  miles  along 
the  coast  of  Peru  the  region  is  rainless,  ^*  not  a  drop  falling  once  in  a 
century."  The  desert  regions  north  of  the  Himalaya  Mountains,  in 
Asia,  are  in  nearly  the  same  condition.  The  rain-clouds  that  come  up 
from  tiie  Indian  Ocean  lose  all  their  moisture  in  rain  and  snow  on  their 
south  side,  the  rain  falling  in  immense  quantities,  and  nothing  is  left 
but  dry  air  to  pass  over  them.  To  reclaim  those  lands,  over  whic& 
rain-clonds  pass,  but  are  dissipated  by  heat,  he  would  commence  by 
planting  forests  on  their  borders,  where  there  is  already  rain  sufficient 
to  iodace  vegetable  growth,  and  to  extend  the  planting  inland  as  the 
laiD-fiiil  increases. 

HoQ«  T.  S.  Oold,  of  Oonneoticut,  gives  his  process  of  preparing  milk  to 
be  carried  to  the  New  York  market,  a  distance  of  one  hundred  and  twen^ 
miles,  without  injury.  When  taken  from  the  cows  it  is  strained  into  tin 
cans  abont  one  foot  in  diameter,  holding  forty  quarts  each.  The  cans 
most  be  kept  perfectly  sweet  and  clean  by  washing  and  scalding  dafly, 
in  water  containing  a  small  quantity  of  sal-soda,  which  is  much  better 
than  soap.  Affcer  being  washed  in  this  way,  they  must  be  dried  in  the 
sun  all  day,  being  set  in  a  reclining  posture  with  the  tops  down.  When 
the  milk  is  put  in,  they  must  not  be  filled  frill,  but  only  to  the  point 
where  they  begin  to  contract  at  the  top.  Being  filled  in  this  way,  the 
milk  by  extending  over  the  whole  diameter  of  the  can  will  be  exposed 
to  the  air,  which  wiU  greatly  facilitate  its  cooling.  When  filled,  the 
cans  are  placed  in  a  spring  so  excavated  as  to  allow  the  cold  water  to 
flow  around  them  constantly,  and  rise  on  the  outside  a  little  above  the 
milk  in  them.  A  temperature  of  40^,  45^,  or  60^  is  a  vei7  desirable  one 
for  the  summer  season,  and  one  of  60^  is  the  highest  which  can  be  em* 
ployed  with  success.  Some  allow  the  milk  to  cool  in  this  position  with- 
out stirring,  but  he  prefers  to  stir  It  gently  until  it  is  cool.  In  this  way 
the  oream  is  prevented  from  rising,  and  evenly  mixed  with  the  milk. 
The  spring  should  be  covered  by  a  building  to  shade  the  milk,  and  thus 
liMulitate  the  cooling.  Some  milkmen  cool  the  milk  by  letting  it  down 
into  a  deep  well,  and  others  by  putting  It  into  an  open  refrigerator  with 
ice  around  the  cans,  but  there  is  no  way  so  good  as  that  of  spring- water. 
When  (he  time  has  arrived  for  carrying  the  milk  to  market,  the  cans 
are  filled  full,  and  placed  on  board  the  cars,  in  boxes  containing  ice, 
which  keeps  the  milk  perfectly  cool.  After  milk  has  been  cured  in  this 
manner,  it  will  keep  sweet  in  an  ordinary  temperature  for  three  or 
four  days. 

Abstracts  of  county  returns  mention  several  instances  of  good  yields. 
Mr.  Moses  Smith,  of  Oamden,  Knox  county,  is  reported  to  have  raised 
100  bushels  of  shelled  com  on  one  acre.  It  was  planted  on  green  sward, 
deeply  plowed,  the  soil  well  stirred  and  heavily  manured.  He  attributes 
his  Huccess  largely  to  deep  plowing  and  thorough  pulverization.  Mr. 
Ephraim  Hartwell,  of  Strong,  raised  151  bushels  of  ears  of  com  on  one 

Digitized  by  VjOOQ IC 


356  AGRICULTURAL  REPORT. 

acre.  Several  farmers  in  Penobscot  county  raised  300  to  400  bosheh 
of  potatoes  on  an  acre.  Potatoes  form  the  leading  crop  of  that  conotj. 
Three  hnndred  and  thirty  thousand  bushels  were  shipped  in  1870, 
principally  of  the  Orono  variet^^.  The  price  received  averaged  75 
cents  per  bushel,  amounting  to  $231,000.  Mr.  J.  E.  Shaw,  of  Haiop- 
den,  Penobscot  county,  raised,  on  one  acre,  33  bushels  of  exceUeot 
wheat,  of  the  variety  called  the  Lost  Nation.  Mr.  H.  K.  Robinson,  of 
Brewer,  Penobscot  county,  raised  30  bushels  on  one  acre.  No  crop  hs& 
been  reported  to  the  county  society  less  than  20  bushels  per  acre.  Wheat- 
raising  bids  fair  to  become  one  of  the  leading  crops  of  the  county. 

MASSACHUSETTS. 

The  eighteenth  annual  report  of  the  Massachusetts  Board  of  Agricnl- 
ture  for  1870  contains  articles  on  the  origin  and  history  of  the  Massa- 
chusetts Board  of  Agriculture,  roads  and  road-making,  principles  of 
.  breeding,  markets  for  the  farmer,  New  England  homes,  manures,  col- 
tore  of  roots  and  vegetables,  fruit-culture,  resources  of  California,  na- 
ture's mode  of  distributing  plants,  report  on  Massachusetts  agricultorai 
college,  market-gardening,  value  of  a  regular  system  of  farm  accoonts, 
use  of  capital  in  farming,  culture  and  preservation  of  fruits,  injoiioos 
and  beneficial  insects  of  Massachusetts,  American  mania  for  large  farms, 
decline  of  New  England  agriculture,  cattle  husbandry,  women  sod 
science,  American  and  European  homes,  mutual  dependence  of  proda& 
ing  industries,  professional  education  the  present  want  of  agricaltore, 
the  farmer's  advantage,  agriculture  in  Europe,  producing  beet-sugar, 
and  county  reports. 

Dr.  J.  B.  Nichols,  of  Haverhill,  in  seven  years  renovated  his  ex- 
hausted or  <'  run-out"  farm  of  100  acres,  by  the  use  of  artificial  fotil- 
izers  without  animal  manure,  to  such  an  extent  that  he  now  keeps  18 
cows,  5  horses,  3  hogs,  and  tor  a  portion  of  the  year  1  yoke  of  oxen. 
When  he  purchased  the  place  only  10  tons  of  hay  were  cut.  In  1870 
he  raised  50  tons  of  hay,  200  bushels  of  com,  20  bushels  of  rye,  and  kirge 
quantities  of  apples,  grapes,  and  other  fhiits.  In  accomplishing  this 
result  he  used  15  tons  of  ground  bones,  100  bushels  of  unleached  ashes, 
4  tons  of  fish-pomace,  2  tons  of  Peruvian  guano,  500  pounds  of  erode 
potash,  1  ton  of  sulphuric  acid,  (oil  of  vitriol,)  10  casks  of  lime,  with  small 
quantities  of  sulphate  of  magnesia,  nitrates  of  soda  and  potassa,  chloridd 
of  sodium,  oxide  of  manganese,  sulphate  of  iron,  sulphateof  ammonia,  &c. 
Eight  tons  of  bones  were  made  into  ^<  farm  superphosphate"  by  grindiDg 
them  to  powder  in  a  mill,  and  dissolving  them  in  sulphuric  acid.  Three 
tons  were  combined  with  unleached  wood-ashes,  and  the  remaining  four 
tons  were  used  in  various  ways.  The  whole  cost  of  renovating  Uie  25 
acres  of  the  farm  which  were  cultivated  was  $790,  or  about  $32  per 
acre.  He  thinks  the  use  of  barnyard  manure  at  $10  per  cord  in 
place  of  fertilizers  would  have  cost  him  twice  the  sum  to  bring  the 
land  into  the  same  high  condition.  He  reclaimed  two  acres  of  peat- 
meadow  by  first  turning  it  over  with  a  spade,  pulverizing  the  surface, 
and  then  covering  it  with  sand  about  3  inches  thick,  upon  which  he  pat 
a  dressing  of  2,000  pounds  of  fine  bone-dust  and  ashes,  mixed  in  eqaal 
proportions.  He  seeded  it  down  with  red-top  and  timothy,  and  the  fii^ 
year  cut  1^  tons  of  good  English  hay  per  acre ;  the  second  year  2^  ton^ 
and  about  the  same  for  each  succeeding  year.  Meadows  which  are 
deficient  in  peat,  or  are  permanently  wet  and  incapaUe  of  being  drained 
cannot  be  made  productive  in  this  way. 

Br.  Nichols  plowed  an  acre  of  unproductive  upland  in  autumn,  andth^ 
next  spring  applied  500  pounds  of  pure  fijie  bone,  sown  broadcast,  and 
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planted  it  with  com^  putting  a  handftil  of  &rm-made  superphosphate  in 
each  hill.  One  hundred  and  fifty-seven  bushels  of  ears  were  taken  from  the 
field,  being  equal  to  about  78  bushels  of  shelled  com.  After  the  com 
-was  removed,  the  ground  was  plowed  and  dressed  with  800  pounds  of 
a  mixture  of  ashes,  bonendust,  and  refuse  salpeter,  and  sown  down  with 
lye  and  timothy.  Thirty-one  bushels  of  excellent  rye  were  raised.  The 
raw  bones  were  prepared  for  use  by  steaming  them  with  high-pressure 
steam  for  twelve  hours  in  a  large  iron  boiler,  after  which  they  were 
allowed  to  cool,  and  having  become  brittle  by  the  effect  of  the  steam, 
were  easily  reduced  to  powder  by  grinding  in  a  machine  resembling  a 
common  buhr-mill.  They  might  be  ground  in  any  common  mill  which 
will  grind  gypsum.  The  rich  gelatine  extracted  from  the  bones  being 
formed  into  compost  with  dry  peal  and  bone-dust,  made  a  most  excellent 
dressing  for  the  grass-lands.  Baw  bones  are  worth  about  $20  per  ton. 
and  steaming  and  grinding  cost  $10,  making  the  value  of  a  ton  of  ground 
lM>ne  $30,  for  which  the  farmer  would  have  to  pay  in  the  market  $60. 

The  doctor  has  raised  on  his  f^m,  for  five  years  past,  crops  of  com, 
wheat,  rye,  oats,  roots,  potatoes,  and  grasses.  From  a  careful  record  of 
expenses  and  results,  he  finds  that  the  com  crop  has  been  the  most  re- 
munerative, and  the  wheat  next.  The  com  crop  may  be  said  never  to 
fail,  if  reasonable  attention  is  given  to  it.  His  crop  has  never  fallen 
below  70  bushels  of  shelled  com  per  acre,  afid  in  1869  he  raised  106 
bushels  on  an  acre,  in  the  short  space  of  about  one  hundred  days. 
The  cost  of  raising  his  com  in  the  aggregate  has  not  exceeded  45  cents 
per  bushel.  To  grow  it  profitably,  a  large  quantity  must  be  raised  per 
acre.  Large  crops  can  be  grown  with  fertilizers  containing  phosphoric 
acid,  potash,  and  lime.  He  used  for  several  years  a  manure  composed 
of  lime,  potash,  or  ashes,  and  flour  of  bone:  and  his  crops  were  excel- 
lent. Since  he  has  raised  cattle  he  spreads  on  the  plowed  land  four 
cords  of  good  barn-yard  manure  to  an  acre,  and  havrows  it  in  with  a 
heavy  harrow.  In  the  hills  he  puts  a  handful  of  a  mixture  of  fine  bone 
and  ashes,  and  rarely  fails  to  raise  a  heavy  crop.  He  thinks  that  20  per 
ceut.  more  com  can  be  raised  firom  the  same  land  when  well  pulverized 
than  when  it  is  coarse  and  lumpy.  Therefore. he  always  plows  his 
ground  in  the  fall,  that  it  may  be  dOsintegrated  by  the  winter  frost  and 
become  perfectly  pulverized  by  the  spring  plowing  and  harrowing.  It 
had  been  a  prevalent  opinion  among  the  farmers  that  wheat  could 
not  be  raised  successfully  in  the  town  where  his  farm  is  located.  The 
first  year  of  making  the  trial  he  raised  31  bushels  per  acre  of  excel- 
lent wheat  and  sold  it  for  $3.50  per  bushel;  while  his  neighbor  on 
the  other  side  of  the  fence  raised  only  15  bushels  per  acre  of  barley  and 
and  sold  it  for  $1.40  per  bushel — difference  in  value  o^  crops,  $87.50. 
To  raise  this  crop,  he  supplied  the  soil  with  the  elements  neede<i  for 
wheat  growth,  which  had  been  extracted  from,  or  had  never  been 
contained  in  it.  He  prepares  the  land  as  for  com,  and  sows  broad- 
cast on  an  acre  500  pounds  of  farm  superphosphate,  mixed  with  100 
XK>uuds  of  erode  nitrate  of  potassa,  or  with  150  pounds  of  nitrate  of  soda, 
and  50  pounds  of  sulphate  of  magnesia.  The  use  of  magnesia  has 
generally. been  overlooked,  but  as  about  one-eighth  of  the  ash  of  wheat 
is  composed  of  this  substance,  be  regards  it  of  great  importance,  espe- 
cially on  granitic  soils.  Well-fed,  vigorously  growing  wheat  is  not 
usually  affected  with 'mildew  or  other  diseases.  As  bones  must  be 
ground  to  an  impalpable  powder  to  be  fitted  for  plant-nutriment,  or  to 
bo  dissolved  to  any  practical  extent  in  sulphuric  acid,  the  best  course 
to  be  pursued  by  the  farmer  who  has  a  quantity  of  bones  which  he 
wishes  to  use  for  manure,  is  to  dissolve  them  by  packing  in  ashes,  in 
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which  they  will  dissolve  in  a  few  months  if  the  ashes  are  kept  wet, » 
by  burning  them  to  whiteness  in  the  fire,  and  then  grinding  them  in  a 
common  plaster-mill.  The  powder  being  dissolved  in  solphnric  add, 
makes  an  excellent  superphosphate.  Bones  piled  in  a  heap^  with  dry 
wood,  will  burn  very  freely  when  the  wood  is  ignited. 

He  considers  nnleached  wood  ashes  fieur  superior,  in  nutrient  qualities, 
to  those  which  have  been  leached.  One  bushel  of  the  former  is  worth 
three  of  the  latter  on  most  lands  to  which  they  are  applied.  Theb*  value 
depends  principally  upon  the  potash  and  soda  which  they  contain,  and 
these  are  nearly  all  extracted  by  leaching.  The  other  salts  remaiDin; 
are  insoluble  in  water,  and  of  comparatively  little  value.  Leached 
ashes  will  sometimes  have  a  good  efl'eot  tor  a  year  or  two,  but  the  little 
nutriment  left  in  them  will  soon  be  exhausted.  Unleached  ashes  will 
exert  an  influence  for  many  years.  Goal  ashes  are  but  little  better  than 
sand,  as  they  contain  only  about  5  per  cent,  of  soluble  matter.  Tbej 
may,  however,  be  used  with  some  advantage,  especially  on  low  lands^ 
in  disintegrating  and  lightening  the  compact  soil.  He  has  used  hora- 
shavings,  after  being  rotted,  with  very  good  results*  They  oontalii  % 
large  quantity  of  nitrogen,  and  will  make  a  magnificent  crop  of  wheit 
or  com,  but  will  not  produce  a  plump  seed  without  the  use  of  bone. 
From  experiments  made  on  his  own  farm,  the  doctor  says  that  this 
I)oiut  has  been  clearly  established :  that,  in  order  to  grow  crops  snccess- 
fhlly,  all  the  substances  needed  by  the  plants  cultivated  must  be  present 
in  the  soil  in  which  they  flourish ;  and  it  is  his  belief  that  run-down 
land  can  be  renovated  and  kept  in  good  condition  for  any  length  of 
time  by  chemical  fertilizers,  at  less  expense  than  by  excrementitions 
animal  manures. 

William  S.  Clark,  president  of  the  Agricultural  College,  says  that  the 
contradictory  views  which  prevail  in  regard  to  the  value  of  mack  as  a 
fertiliser,  may  be  harmonized  by  the  application  of  science.  OneiieffnMr 
declares  that  he  has  grown  rich  simply  by  the  liberal  applicati<Mi  of 
muck  to  his  farm.  Another  asserts  that  he  has  tried  mnok  on  his 
land,  and  found  it  worthless.  A  third  says  that  he  has  nearly  mined 
his  mrm  by  its  use.  -  Although  different  kinds  of  muck  are  usually 
much  alike  in  their  general  aspect,  their  chemical  composition  is  oftea 
very  diftbrent.  In  one  case  the  muck  may  have  originated  firom  the 
decay  of  a  mass  of  forest-leaves  only,  and  must,  of  course,  l>e  vert 
rich.  In  another,  it  may  have  been  formed  from  the  deoompoaitioD  of 
mosses  and  sedges,  which  contain  elements  of  much  less  value;  or  it 
may  consist  largely  of  sand,  and,  therefore,  be  comparatively  worthless. 
In  the  third  case  it  may  be  impregnated  with  protoxide  of  iron,  whick 
is  a  deadly  poison  to  vegetation.  All  muck  should  not,  therefore,  be 
discarded  at  once,  but  its  elements  should  be  ascertained,  and  a  fair 
trial  be  made  before  it  is  condemned. 

Mr.  J.  J.  H.  Gregory,  of  Marblehead,  describes  the  soils  adapted  to  the 
cultivation  of  roots  and  vegetables.  The  turnip  will  grow  on  all  the 
varieties  of  soil,  fh>m  sand  down  through  muck  and  clay ;  but  the  Bng- 
lish  flat  turnip  succeeds  best  on  a  sandy  soil,  and  the  ruta-baga  on  a 
heavy  one.  Beets  and  and  mangolds  will  grow  on  a  sandy  loam  down 
to  clay,  but  they  are  sweeter  when  grown  on  a  lighter  soiL  The  soil 
best  adapted  to  them  is  a  rather  heavy  loam.  As  a  general  rule  widi 
all  vegetables,  the  lighter  the  sofl  adapted  to  their  growth  the  sweeter 
the  product.  The  parsnip  will  succeed  on  all  varieties  of  heavy  soil 
down  to  that  of  muck,  but  will  not  thrive  on  light  soil.  Carrots  vill 
thrive  in  a  great  variety  of  soils,  from  sand  to  muck.  On  sand  they  are 
long,  regular,  and  handsome ;  but  on  muck,  if  the  season  ia  diy^  they 
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Avill  be  very  forked.  On  rocky  land  they  are  also  likely  to  be  forked^ 
Onions  are  very  select  in  their  choice  of  soil.  They  wil]  not  succet^d  on 
sand,  and  on  cla^^  tbey  grow  the  whole  year  and  do  nothing.  The  only 
proper  soil  is  a  medinm  one,  neither  very  light  nor  very  heavy-^a  grav- 
elly loam.  New  ground,  or  land  freshly  broken,  is  not  suitable  for  the 
coltivation  of  vegetables,  except  carrots  and  ruta-bagas.  These  do 
very  well  if  the  soil  is  free  from  witch-grass,  ( Tritioum  repens^)  and  deeply 
cultivated.  Other  vegetables  succeed  best  when  planted  the  thirtl  year 
after  the  land  is  broken.   The  soil  should  always  be  very  finely  pulverized* 

The  amount  of  manure  per  acre  to  be  applied  annually  for  each  of 
these  crops  is  very  large.  For  beets,  on  Massachusetts  land,  about  six 
cords  are  necessary ;  for  turnips,  four  to  eight  cords ;  ruta-bagas  require 
eight  cords ;  carrots,  eight  to  ten  cords ;  onions,  twelve  to  twenty  cords. 
This,  as  a  general  rule,  is  about  the  quantity  for  each  of  these  crofis; 
though  it  will  of  course  vary  somewhat,  according  to  the  condition 
and  natural  quality  of  the  land.  The  manure  should  be  applied  in  the 
form  of  a  thoroughly  decom]M>8ed  and  fine  comi>ost,  made  of  muck 
or  clay  which  has  been  exposed  to  the  action  of  frost,  night  soil,  sea- 
weed, and  bam-yard  manure.  The  compost  heap  is  formed  by  making 
a  bed  of  muck  eighteen  inches  or  two  feet  deep,  and  throwing  up  a  sin- 
gle ridge  of  muck  around  it  four  feet  high.  Into  this  cavity  put  one 
third  as  much  night-soil  as  there  is  muck  in  the  heai>,  and  add  a  quan 
tity  of  sea-weed  and  barnyard  manure,  such  as  may  be  convenient.  In 
the  spring,  as  soon  as  the  frost  is  out  sufficiently,  pitch  over  the  heap 
and  mix  the  materials.  In  about  ten  days  pitch  it  over  again :  and, 
*  after  a  proiier  interval,  a  third  time  if  an  opiwrtunity  is  affordea.  By 
this  process  a  fermentation  will  take  place,  and  the  commst  will  become 
finely  comminuted.  This  is  the  kind  of  manure  applied  at  the  rate  per 
acre  named  above.  Ashes  and  guano  are  also  used  as  manures.  A 
compost  is  sometimes  formed  by  making  a  layer  of  muck  or  clay,  and 
then  adding  to  this  a  layer  of  fish-pomace  about  one-fourth  as  thick  as 
the  muck,  and  mixing  them  after  fermentation  has  taken  place. 

The  ground  for  b^-crops  is  usually  plowed  in  the  fall  and  again  in 
the  spring,  and  worked  up  very  fine,  after  which  the  manure  is  applied 
and  plowed  under  in  very  narrow  and  shallow  fttrrows  with  a  one-horse 
plow.  The  ground  is  then  smoothed  with  rakes.  If  guano  or  phoB- 
phates  are  used,  thev  are  applied  before  raking.  Mr.  Gregory  uses  four 
pounds  of  onion-seed,  four  pounds  of  bee^seed,  one  pound  and  a  half  of 
carrot-seed,  and  one  i>ound  of  turnip-seed  to  an  acre,  respectively.  Three 
pounds  of  onion-seed  used  to  be  considered  sufficient,  but  be  now  thinks 
feur  pounds  are  none  too  much.  A  good  crop  of  carrots  is  20  tons  to  an 
acre :  of  mangolds^  25  tons;  of  onions,  500  bushels,  but  sometimes  it  is 
nearly  double  this.'  Carrots  usually  sell  for  about  $12  per  ton,  and 
onions  for  $1.25  per  bushel. 

The  squash  requires  a  warm  location,  warm  soil,  and  manures  con- 
taining a  large  quantity  of  nitrogen,  such  as  nigh^8oil,  guano,  and  hen- 
manure.  Phosphates  are  also  good.  The  compost  manure  may  be 
spread  broadcast,  and  the  guano,  hen-manure,  and  phosphates  put  into 
the  hill.  Sea- weed  is  not  adapted  to  squashes.  They  require  eight  to 
ten  cords  of  barn-yard  or  compost  manure  per  acre.  In  planting,  bills 
should  not  be  excavated,  but  the  seeds  should  be  dropped  on  the  sur- 
face, a  handful  of  guano  or  other  manure  being  spread  over  a  circle  of 
about  eighteen  inches  in  diameter,  and  then  turned  under  with  a  fork. 
When  this  operation  has  been  performed,  the  fork  is  placed  in  the  mid- 
dle of  the  hUl  and  twisted,  which  makes  sufficient  excavation  for  the 
seeds.    Six  seeds  are  put  in  the  hill,  and  finally  thinned  out^  to  two. 

Digitized  by  CjOOQ IC 


360  AaBICtlLTURAL  BEPOBT. 

« 
The  Hubbard  is  the  best  winter  squash,  and  the  Turban  the  best  M 
squash.    Six  tons  of  the  Hubbard  to  an  acre  constitute  a  good  cit)p. 
The  Hubbard  sells  for  about  $80  per  ton;  the  Turban  for  $100. 

It  has  been  thought  that  tlie  cabbage,  in  order  to  bucceed^  requires 
heavy  clay  or  wet  land.  This  is  not  true.  Any  land  which  is  good  fc^ 
com  is  good  for  the  cabbage.  The  Winningstadt  will  grow  even  on 
sandy  soil.  The  cabbage  is  a  great  feeder,  and,  like  the  squash,  requires 
manures  abounding  in  nitrogen.  For  a  first-class  crop  twelve  cords  of 
barn-yard  or  compost  manure  are  required  to  an  acre,  besides  guano 
and  phosphates  or  similar  manures  in  the  hilL  The  Stonemason  is  the 
best  variety  for  the  standard  market  crop.  The  Green  Globe  Savoy  is 
the  standard  for  Savoys.  For  early  cabbages  Mr.  Gregory  grows  the 
Wyman,  Jersey  Wakefield,  and  Winningstadt.  Four  thousand  to  twelve 
thousand  may  be  grown  upon  an  acre,  depending  upon  the  distance  they 
are  apart.  It  will  generally  cost  about  $150  to  grow  an  acre  of  cab- 
bages. 

Mr.  J.  F.  0.  Hyde,  of  Newton,  who  has  made  fruit  trees  a  study  for  a 
large  portion  of  his  life,  is  of  opinion  that  there  is  no  fruit  so  important 
and  so  generally  consumed  as  the  apple.  The  idea  which  has  prevailed 
for  some  years  in  Massachusetts,  that  the  State,  cannot  compete  sue- 
cessfully  in  apple-growing  with  New  York  and  the  States  farther  xrest^ 
is  a  great  error.  All  things  considered,  apples  grown  in  Massachusetts 
are  equal  to  any  raised  in  the  UaMed  States.  They  do  not  grow  to  so 
large  size  as  in  some  of  the  more  western  and  southern  States,  but  tbey 
are  superior  in  flavor.  Apple  trees  may  be  grown  as  easily  as  oak  trees. 
If  land  is  too  costly  near  cities  to  be  planted  with  them,  it  should  be 
purchased  at  a  distance,  where  it  can  be  obtained  at  less  cost  The 
apple-crop  is  one  of  the  surest  that  can  be  cultivated.  In  localities  well 
selected  and  with  common  cultui^  it  will  not  fail  once  in  ten  years.  He 
has  not  known  a  season  for  forty  years  when  he  has  not  had  apples  in 
his  orchard.  With  the  exception  of  marketgardening  and  the  Mmg 
of  small  frill  ts  near  cities,  apple-culture  is  one  of  the  most  pro&tabie 
branches  of  farming  pursued  at  the  present  time.  He  enriches  his  or- 
chards by  spreading  manure  on  the  land  in  liberal  quantity,  where  the 
trees  are  small,  and  also  puts  three  or  four  wheelbarrow-loads  around 
the  base  of  the  trees  in  the  fall,  which  he  allows  to  remain  through  the 
winter.  The  manure,  which  should  be  well  decpmposed  and  free  from 
straw  and  corroding  substances,  serves  to  project  the  trees  from  fro&t 
and  mice,  as  well  as  to  enrich  the  soil.  The  next  spring  he  spreads  this 
manure  broadcast  on  the  land,  and  plows  it  in  with  a  shoal  furrow,  so 
as  not  to  disturb  the  roots.  One  of  the  most  valuable  manures  he  has 
ever  employed  is  wood  ashes  spread  on  the  ground,  but  not  piled  against 
the  trees.  He  has  also  useo  bone-dust  with  the  best  results,  bat  its 
high  price  has  prevented  him  from  employing  it  so  extensively  as  he 
desired.  It  is  a  good  plan  to  mulch  trees  with  meadow  hay,  straw,  or 
other  similar  substances,  in  order  to  keep  the  ground  loose  and  moist 

To  succeed  in  apple-culture,  the  most  profitable  varieties  should  be 
selected,  as  the  Baldwin,  Hubbardston  Nonsuch,  Boxbury  Basset, 
Porter,  Williams,  Gravenstein,  &c.  He  advises  farmers  living  near  a 
city,  and  having  old  trees  which  they  want  to  graft,  to  pnt  in  the  Williams 
apple,  one  of  the  handsomest  and  most  salable  known ;  and  the  Gra- 
venstein, which  is  of  the  finest  quality,  and  very  handsome.  The 
Williams  should  always  be  allowed  to  ripen  on  the  tree.  He  has  seen 
it  sold  for  $6  per  bushel.  It  will  bring  $2.50  to  $3  per  bushel  at  any 
time.  Both  of  these  varieties  may  be  gotten  into  market  before  any  <h 
the  Western  apples  arrive.    In  answer  to  the  ot^ection  to  apple-culture, 
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that  ill  the  bearing  years,  vTndu.  there  is  a  good  crop,  apples  will  not 
bring  anything,  he  says  that  he  has  Baldwin  trees  which  bgar  most 
abandantly  in  the  odd  or  non-bearing  years,  and  he  has  propagated 
extensively  from  these  trees.  His  crop  of  Baldwins  is  as  good  in  non- 
bearing  years  as  most  fanners'  in  the  bearing  years.  In  respect  to 
changing  the  bearing  year,  he  says  he  had  acrab-apple  tree  from  which  all 
the  trait  was  stripped  at  the  beginning  of  the  season  of  ^he  bearing  year. 
It  had  time,  theretbi-e,  to  get  a  start  or  to  gain  strength  daring  that  year, 
and  the  next  or  non-bearing  year,  bore  abandantly,  and  hascontinned  to 
do  so  ever  since.  Trees  woald  not  always  be  affected  in  this  way,  and, 
altfaoagb  it  might  be  well  to  make  the  trial,  he  does  not  think  it  wonld, 
in  general,  pay  to  attempt  to  change  the  bearing  year.  The  most 
effective  preventive  to  the  ravages  of  the  canker-worm  is  to  pat  around 
the  body  of  the  tree  in  early  spring,  before  the  frost  is  oat  of  the  groand, 
a  little  trough  of  sheet-iron  or  lead,  filled  with  kerosene  oil,  and  bent 
over  so  as  to  make  a  little  shed  above  it,  to  prevent  the  rain  and  leaves 
from  getting  in.  It  is  sore  death  to  the  worms  if  they  attempt  to  cross 
it,  and  none  ever  cross  unless  they  are  so  numerous  as  to  pile  in, 
hundreds  on  hundreds,  and  form  a  bridge  over  which  some  can  go.  He 
has  seen  half  a  hatful  on  a  tree  within  two  feet  space,  but,  notwithstand- 
ing the  numbers,  they  can  be  successfully  resisted  in  this  way. 

Professor  James  Law,  of  (3omell  University,  in  an  address  before  the 
Massachusetts  Board  of  Agriculture,  lays  down  the  following  import- 
ant principles  for  breeding  animals : 

L  A  pcorfect  development,  and  sound,  vigorous  health,  constitution- 
aDyi  especially  in  the  generative  organs,  are  conditions  of  fertility. 

2.  In  the  maintenance  and  improvement  of  a  breed,  the  truth  that 
"  like  produces  like?' — that  the  reproductive  germ  will  stamp  upon  the 
animal  developed  from  it  the  characters  of  the  parent  organism,  is  the 
back-bone  of  success. 

3*  We  can,  in  a  great  degree,  at  will,  produce  variations  and  improve- 
ments in  breeds,  as  by  abundant  feeding,  a  mild  and  salubrious  cli- 
mate,  a  rich  and  healthy  soil,  moderate  use,  education,  stimulation,  or 
selection  of  desirable  qualities;  by  disuse  or  rejection  of  undesira- 
ble characters  and  properties  ;  by  soliciting  the  weight  of  imagination 
in  oar  favor ;  by  allowing  the  breeding  animals  to  mix  only  with  those 
of  the  stamp  desired ;  by  crossing  less-improved  breeds  systematically 
with  males  of  h  better  race;  and  by  crossing  animals  faulty  or  deficient 
in  some  particular  point  with  others  in  which  this  point  is  developed  in 
excess.  • 

4.  The  herding  of  pregnant  high-class  animals  with  low-bred  ones, 
and  the  resulting  attachments  between  the  two  races,  are  to  be  especi- 
ally avoided,  as  occasionally  affecting  the  progeny  injuriously ;  strong 
impressions  from  a  new  or  unusual  condition  of  surrounding  objects 
are  to  be  equally  guarded  against. 

5.  If  a  valuable  female  is  allowed  to  breed  to  an  inferior  male,  she 
cannot  be- relied  upon*  to  produce  pure-bred  animals  for  several  suc- 
ceeding pregnancies.  Th^;>ugh  a  strong  and  retained  impression: 
through  the  absorption  into  the  system  of  living  particles  (germinal 
matter)  from  the  fetus ;  or  through  some  influence  during  pregnancy  on 
the  ova,  then  being  most  actively  developed,  the  good  or  bad  features 
of  the  first  sire  are  perpetuated  in  the  progeny  of  succeeding  ones. 

6.  All  breeds  show  a  tendency  to  ^^  breed  back,"  or  to  produce  off- 
spring bearing  the  marks  of  their  less  improved  and  comparatively  val- 
ueless ancestors;  hence  individuals  of  this  kind  must  be  rejected  from 
the  best  breeds,  if  we  would  maintain  their  excellence. 
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7.  Certain  races  and  individaals  hare  their  characters  more  fixed,  and 
will  trausmit  and  perpetaate  them  in  greater  proportion  than  otben 
with  which  they  may  be  crossed.  If  their  qaalities  are  desirable,  tb^ 
prove  highly  valuable  in  raising  other  stock  of  greater  ezcelleuce;  if 
undesirable,  they  will  depreciate  the  value  of  any  stock  crossed  for 
many  generations.  That  fixity  of  type,  however,  is,  above  all,  a  char- 
acteristic of  those  races  which  have  been  carefully  selected  and  bred  op 
to  a  certain  standard  for  many  generations,  so  that  in  oar  best,  longest 
established,  and  most  esteemed  breeds  we  have  a  most  valuable  legacy 
left  us  by  the  successfnl  breeders  of  the  past,  with  which  we  may  mold 
our  inferior  races  almost  at  will. 

8.  While  breedmg  continuously  from  the  nearest  relations  tends  to  » 
weakened  constitution,  the  aggravation  of  any  taint  in  the  blood,  and 
to  sterility,  these  may  be  avoided  by  infusing  at  intervals  fresh  blood  of 
the  same  family,  but  which  has  been  bred  at>art  from  this  branch  of  it 
for  several  generations.  Moreover,  the  highest  excellence  is  sometimes 
attainable  only  by  breeding  very  closely  for  a  time. 

9.  Diseased  or  mutilated  animals  are  generally  to  be  discarded  from 
breeding.  Mutilations  resulting  from  disease,  disease  existing  danng 
pregnancy,  and  disease  with  a  constitutional  morbid  taint,  are,  above  all, 
to  be  dreaded  as  transmissible. 

10.  There  is  some  foundation  for  the  opinion  that  the  sire  tends  to 
contribute  moi*e  to  the  locomotion  and  external  organs,  nerve,  and  vigor, 
and  the  dam  to  the  size  and  internal  organs,  so  that  if  we  cannot  obtain 
the  greatest  excellence  in  both,  we  should  at  least  seek  to  have  each 
unexceptionable  in  the  parts  and  qualities  attributed  to  it. 

Report  of  1871. — ^The  nineteenth  annual  report  of  the  secretaiy, 
for  1871-'72  has  been  received,  in  advance  sheets,  at  an  earlier  date 
than  usual.  The  volume  evinces  great  care  in  the  choice  of  material 
and  in  its  general  preparation.  Mr.  0.  L.  Flint,  the  secretary,  brings 
to  his  work  a  large  understanding .  of  agricultural  interests  and  en- 
thusiasm in  efforts  for  their  promotion.  In  presenting  the  reports 
to  the  legislature,  the  secretary  urges  the  great  importance  to  the 
State  of  grass  and  hay  crops.  He  asks  why  grass^seeds,  wbkrh 
are  costly,  should  not  have  an  equal  chance  for  life  and  strength  of 
growth  with  other  and  less  expensive  seeds  f  He  maintains  that  early 
fall  seeding,  without  grain,  is  preferable  to  seeding  in  spring,  and  tbat 
there  should  be  no  grain  crop  immediately  preceding  the  seediug-doin 
of  grass,  this  being  the  ultimate  and  paying  crop.  It  spring  grain  is 
sown,  it  is  more  economical  to  sow  it  alone,  plow  up  the  stubble,  and 
sow  the  grass-seed  alone  early  in  the  fall.  In  preparing  seed  for  moir- 
ing  lots,  varieties  should  be  mixed  which  blossom  at  or  near  the  same 
time.  The  general  adoption  of  these  plain  suggestions  would  na- 
terially  promote  the  agricultural  interests  of  the  State. 

At  a  public  meeting  of  the  board,  Dr.  Nathan  Durfec,  of  Bristol 
Oouuty,  urging  the  importam^e  of  increasing  the  products  of  the  soil, 
states: 

From  it  we  receive  onr  daily  bread.  And  yet  wbat  encouragement  is  held  out  to 
that  man  who,  by  constant  toil,  is  now  producing  foar  tons  of  bay  where  formerly 
Bcarcely  one  wad  received?  Or  what  credit  would  that  man  receive  who,  frota  u}pa^ 
antly  wortiiiees  and  oant-iiff  buid|  covered  with  rocks,  snaiCB,  and  tuwocka,  ^oald 

8 resent  to  your  view  a  beautiful  meadow  of  twenty  acres,  destined  ere  long  lo  pro* 
uce  fifty  tons  of  hay  f  And  does  it  not  speak  well  for  tbe  progress  of  agncultunl 
science  that,  in  onr  connty,  one  man  can  testify  that  within  tbe  period  uf  tweuty 
years  more  than  forty  acres  of  swampy,  rooky  laud,  hardly  worth  the  name  of  aa 
owuer,  have  been  brought  Uito  saocessful  cultivation  t 

At  the  same  meeting  Mr.  George  E.  Waring,  jr.,  of  Bhode  Islaud, 
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maintained  that  the  best  way  to  teach  T^ew  England  farmers  the  advan- 
ta^^es  of  more  thorough  caltivation  is  by  example;  and  one  of  the  most 
important  is  that  of  a  perfectly  good  seediug-down  of  land  to  grass. 
Land  that  will  produce  two  and  a  half  tons  of  hay  to  the  acre  is  worth 
almost  any  amount  of  labor,  or  care,  or  money  that  it  may  have  cost. 
In  preparing  land  for  the  best  results,  he  believes  that  draining  is  the 
first  thing  to  be  considered,  and  that  the  importance  of  underdraiuing 
is  greatly  underrated,  not  only  in  New  England  but  throughout  the 
country.  As  between  tDe  and  stone  draining,  he  is  decidedly  in  favor 
of  the  former;  but  does  not  think  it  would  pay  a  farmer  to  drain  a 
single  acre,  if  he  does  not  need  that  acre — if  he  has  another  acre  that  he 
can  make  pay  better  than  it  now  does  by  spending  the  money  on  that. 

In  raising  grass,  Mr.  Allis,  of  Franklin  County,  has  the  best  success 
after  tobacco.  During  an  experience  of  twelve  years,  he  has  not  found 
any  deterioration  of  his  laud.  His  practice  is  to  raise  tobacco  two 
years  in  succession,  and  then  seed  down  to  grass.  His  crops  of  hay 
are  large,  and  of  excellent  quality. 

Prof.  P.  A.  Chadbourne,  with  a  view  to  show  what  great  results  may 
be  accomplished  by  patient  industry,  even  on  the  most  inhospitable 
lands,  rei'ers  to  the  fact  that,  twenty-four  years  ago,  the  original  settlers 
of  Utah  first  reaehed  the  Salt  Lake  Valley  in  the  greatest  poverty. 
They  went  down  into  the  lowlands  and  dug  thistle-roots,  month  after 
month,  to  live  upon.  But  now  the  whole  valley  teems  with  flocks,  and 
abounds  with  corn  and  as  fine  fruits  as  grow  anywhere — all  prepared 
beforehand  for  those  mines  that  are  now  opening  up  with  such  richness 
all  through  those  mountains. 

Br.  James  B.  Nichols  discusses  the  food  of  plants  and  sources  of  its 
supply.  He  aims  to  point  out  the  chemical  nature  of  the  materials  re- 
quired by  various  plants,  and  the  best  methods  of  obtaining  these 
^materials  with  reference  to  stimulating  plant-growth.  In*  his  opinion^ 
'when  cultivators  have  acquired  proper  information,  the  accumulation 
and  ase  of  these  materials  will  be  as  simple  as  is  the  supplying  of  raw 
materials  for  making  cloth,  boots,  and  shoes,  or  any  other  manufactures. 
Duriog  the  past  nine  years  he  has  endeavored,  on  a  farm  in  Essex 
county,  to  show  that  fields  can  be  fertilized  and  brought  into  good  tilth 
by  the  use  of  the  agents  holding  plant-food  wholly  exclusive  of  animal 
manares.  He  finds  that  each  successive  crop  affords  additional  proof 
in  favor  of  using  chemical  or  manufactured  fertilizers.  He  has  raised 
3  toDS  of  bay  and  300  bushels  of  potatoes  to  the  acre  upon  fields  to 
which  not  a  pound  of  animal  manures  had  ever  been  applied.  Com 
also  sncceeded  remarkably  well.  Dr.  Nichols  denounces  the  frauds  of 
dealers  in  manufactured  fertilizers.  Their  profits  are  enormous,  and 
their  wares  not  always  what  they  are  claimed  to  be.    He  says — 

After  maob  observatioD  and  thought  upon  the  vibjectk  I  have  reached  the  condu- 
ftioD  that  it  is  difficalt,  if  uot  impOBSible,  tor  luauafacturers  to  supply  iu  a  large  way, 
through  the  ordinary  channels  of  trade,  saperphosphate,  or  any  cumpoundod  tertilizer, 
BO  aa  to  give  the  farmer  a  Jnst  return  for  his  monev.  The  reasons  tor  this  conclusion 
are  th*t  the  elements  of  plant  notntion,  or  the  three  most  important  agents  which 
should  enter  into  fertUizing  compounds — phosphoric  acid,  potash,  and  nitrogenous 
hodie»— have  a  ftxed  market  value,  and  the  ditt(3rence  in  price  between  their^purchase, 
in  moderate  or  large  quantities,  is  uot  great  enough  to  give  to  large  manufactoiisrs  an 
advantage  worthy  the  attention  of  honest  men. 

He  presents  a  formula  for  a  compounded  fertilizer,  easily  prepared. 
which  he  has  found  of  the  highest  value.  He  has  used  bouecharcoal 
from  the  sugfar-refineries  as  a  cheap  source  of  phosphoric  acid,  but  states 
that  burned  boues  may  be  used  instead,  with  fully  as  good  results.  The 
formula  follows : 

Take  900  pounds  of  bone-Jiarcoal,  486  pounds  of  oU  of  vitriol^.a^d^|7i  pounds  o^ 
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tlie  bouo 
phosphate  which  is  < 

to  he  groand  as  booq  as  it  is  cool,  and  it  can  be  ffround  in  a  plaster-mill.  To  Hub  aikl 
400  pounds  of  nitrate  of  soda,  100  pounds  of  mnnate  of  potash  in  powder,  and  we  hxn 
a  ton  of  fertilizing  material,  which  I  have  fbnnd,  upon  analysis,  gives  14.38  parts  io  Uk 
100  of  soluble  phosphoric  acid,  27.47  parts  of  soluble  phosphate  of  lime,  2.8  of  poUasa, 
3.14  of  nitrogen.  *  *  •  «  «  Xhe  cost  of  materials,  at  present  market  rates,  will  U 
about  $44. 

The  importance  of  growing  farm  and  garden  vegetables,  both  \nth 
reference  to  profit  and  home  consomption,  is  discns^  in  an  address  of 
Mr.  B;  Goo<lman,  of  Lenox,  and  with  the  following  conclusions :  It  is 
too  much  the  custom  of  farmers  to  raise  common  vegetables  for  market, 
when  a  greater  profit  might  be  realized  by  more  care  in  selecting  choice 
varieties  and  seeds  of  the  best  quality,  and  in  cultivating  in  the  hest 
manner.  Again,  even  the  products  raised  are  too  little  used  at  home. 
There  is  too  much  "  hog  and  hominy ;"  too  much  meat  in  the  diet  of  the 
farmer — pork  especially.  More  fruit  and  a  larger  variety  of  vegetables 
ought  to  be  used.  As  to  meat,  a  two-year-old  steer  can  be  raised  at 
no  greater  cost  than  a  hog.  Packing  the  beef  in  a  barrel,  the  fiarmer 
will  have  a  better  quality  of  meat ;  at  all  events,  will  diversify  the  food 
of  his  family,  ^^  and  if  he  adds  the  vegetables  which  ought  to  be  grown 
in  his  garden,  his  family  will  improve  in  health  and  in  morals."  It  is 
stated  that  scarcely  a  farmer's  garden  at  a  distance  from  city  markets 
could  be  found  in  Massachusetts,  in  which  there  is  aspara^s,  or  cauli- 
flower, or  celei^,  or  egg-plant.  If  these  and  other  vegetables  are  a  lax* 
ury,  it  is  surprising  that  farmers  do  not  have  them  for  their  own  use,  to 
say  nothing  about  raising  them  for  the  market. 

Mr.  Ellsworth,  of  Essex  County,  fiurnishes  an  interesting  paper  on 
the  ^'  Management  of  the  Dairy."  Referring  to  the  progress  made  in 
securing  for  the  dairy  the  best  breeds,  he  represents  that  the  former 
large  herds  of  scrubby  native  stock,  without  pedigree,  are  now  super- 
seded by  grades  and  pure-bred  cattle  showing  distinctly  their  descent 
from  animals  of  marked  and  well-developed  characteristics.  Wtthoat 
animals  carefully  bred  with  reference  to  his  pursuit,  the  dairyman  can- 
not attain  the  highest  snccess.  Mr.  Ellsworth  calls  special  attention  to 
the  care  which  should  be  given  to  the  animals  of  the  dairy,  stating 
that  a  cow  about  to  drop  her  calf  should  be  placed  in  a  comfortal>!e 
stable,  well  protected  against  dranghts,  with  plenty  of  bedding,  and  ber 
condition  looked  after  every  hour  until  she  calves.  Immediately  after* 
a  pailful  of  water,  slightly  warm,  with  a  pint  of  rye-meal  stirred  in, 
should  be  giv^  her ;  and  she  should  have  water  of  like  temperatme 
often,  but  never  more  than  a  pailful  at  once,  and  only  a  small  quantity 
of  fodder  for  the  first  twenty -four  hours.  No  grain  for  four  days  or  & 
week,  but  a  few  roots  are  beneficial.  In  order  to  satisfy  himself  as  to 
the  proper  time  for  milk  to  stand  before  skimming,  he  made  two  tnak 
of  a  week  each,  in  the  month  of  December,  with  the  following  results: 

IluriD^  the  first  vfeek  the  milk  was  aUowed  to  stand  thirty-six  hours.  The  ftmoant 
of  milk  tor  the  week  was  1,493  pounds,  or  678  quarts— 2^  pounds  to  tho  quart.  From 
this  milk  69  pounds  of  butter  were  made,  or  an  averu^e  of  1  pound  of  butter  for  eTerr 
9$  qaarts  of  mUk.  The  second  week  the  milk  was  afiowed  to  stand  but  twentj-foor 
hours,  and  the  following  was  obtained :  The  milk  weighed  1,296  pounds  and  messond 
^89i  qjiarts,  and  from  this  amount  51  pounds  of  butter  were  made,  11^  quarts  of  milk 
being  required  to  make  a  pound  of  butter.  Thus  we  cannot  afford  to  skim  the  m& 
in  twenty-four  hours,  when  the  weather  is  favorable  for  butter-making,  nnle»  ti  if 
.  onr  intention  to  make  cheese  at  the  same  time.  As  a  general  rule,  thirty-sii  boon 
seems  to  be,  under  all  circumstances,  the  proper  time  for  milk  to  remain  befoce  skis- 
ming. 

Mr.  Ben.  Perley  Poore,  chairman  of  the  Essex  County  Agricnltoral 
Society,  reports  that  on  the  farm  of  Mr.  Daniel  F.  Appleton,  of  Ipswich, 
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only  six  tons  of  English  hay  and  twenty-five  tons  of  fresh  meadow  hay 
were  cat  five  years  ago;  but  the  present  year  it  produced  seventy-five 
tons  of  English  hay  and  two  or  three  tons  of  firesh  meadow  hay.  This 
result  was  produced  principally  by  draining.  He  first  had  the  low 
groands  of  his  farm  surveyed,  the  levels  taken^  and  a  broad  dicch  more 
than  a  mile  long,  and,  on  an  average,  three  feet  deep,  dug  through 
them,  with  a  sufficient  fall  to  carry  off  the  water  received  from  the 
smaller  lateral  ditches  and  under-drains.  By  this  main  ditch  he  is 
enabled  to  drain  all  the  meadows  through  which  it  losses.  He  sur- 
rounded ten  acres  of  this  land  with  a  catch-water  ditch,  eighteen 
inches  deep,  leading,  at  long  intervals,  into  the  msdn  ditch.  This 
meadow  hsid  been  kept  constantly  wet  by  water  from  springs  which 
surrouDded  it ;  but  by  this  plan  it  was  so  thoroughly  drained  that  the 
most  of  it  was  easily  plowed  and  laid  down  to  grass.  A  part  of  it  was 
plowed  for  the  first  time  in  the  fall  of  1870,  and  in  December  following 
was  sown  with  timothy.  After  being  sown  it  was  top-dressed  with  a 
compost  of  loam,  mixed  with  ashes  at  the  rate  of  thirty  bushels  to  an 
acre,.ancl  a  small  quantity  of  manure.  The  next  season  it  yielded  two 
to  two  and  a  half  tons  of  English  hay  per  acre.  Three  acres  also  of  the 
same  meadow  were  a  deep  muck-bed.  and  could  not  be  brought  into  a 
condition  to  be  worked  at  the  time  or  plowing  the  other  portions.  Mr. 
Appleton  covered  it  with  gravel  in  the  winter,  and  in  the  spring  sowed 
it  with  timothy.  No  crop  of  grass,  however,  was  raised  worth  cutting 
that  year.  In  the  fall  it  was  heavily  top-dressed  with  barn-yard  manure 
and  thirty  bushels  of  unleached  ashes  to  an  acre.  The  next  two  seasons 
he  cut  over  three  tons  to  the  acre  of  the  best  quahty  of  hay.  By  this 
experiment  he  learned  the  value  of  muck-land  when  mixed  with  upland 
soU,  whether  gravel,  sand,  or  loam.  In  reclaiming  some  mucky  lands, 
he  has  found  that  draining,  plowing,  and  top-dressing  with  ashes  will 
be  sufficient  without  the  application  of  loam  or  sand ;  and  in  other 
cases  a  very  light  application  of  the  latter  is  all  that  is  needed.  Thir- 
teen acres  of  swamp-land,  which  were  covered  with  tussocks  and 
pond-holes,  were  thoroughly  drained  with  round  tiles  and  collars,  the 
drains  being  thirty-three  feet  apart,  and  three  to  four  feet  deep.  The 
land  was  drained  without  the  atd  of  the  encircling  catch-water  ditch, 
and  yielded  sixty  bushels  of  com  to  an  acre.  Having  been  top-dressed 
with  ashes  and  bone-dust,  it  was  sown  the  next  year  with  wheat  and 
grass,  and  yielded  a  heavy  crop  of  the  former.  Mr.  Appleton  thinks 
highly  of  the  plan  of  reclaiming  swamp-lands  by  draining  and  top-dress- 
ing, and  regards  them  as  the  main  future  dependence  of  the  farmers  of 
New  England  for  supplies  of  hay. 

Mr.  Ephraim  Graham,  of  Worcester  County,  remarks  that  grass,  when, 
made  into  hay,  contains  14  to  15  per  cent,  of  water ;  in  the  green  state, 
some  80  per  cent.  The  dry  part  contains,  besides  its  nutritious  sub- 
stances, as  gum,  sugar,  and  oil,  about  50  per  cent,  of  woody  fiber.  The 
time  of  cutting  grass  has  much  to  do  with  the  nutritious  value  of  hay. 
¥Uien  the  leaves  and  jstems  are  green  they  contain  large  quantities  of 
sugar,  gum,  &c.,  a  part  of  which  is  changed  into  woody  fiber  as  they 
ripen.  Hence  they  lose  a  large  portion  of  their  nutritious  qualities 
when  not  cut  before  ripening.  What  has  been  said  of  ^rly-cut  hay 
will  apply  to  the  straw  of  grain  and  to  corn-stalks.  If  they  are  cut  ten 
days  before  the  grain  is  fully  ripe,  their  quality  for  feeding  is  much, 
better  Uian  if  cut  later.  Careful  experiments  have  shown,  also,  that 
wheat  cut  twelve  to  fotirteen  days  before  being  fully  ripe  weighs  heavier, . 
measures  more,  is  of  better  quality,  and  yields  a  larger  proportion  of 
fionr.    When  the  kernel  is  in  the  milk  it  has,  comparatively,  a  small 
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amoont  of  woody  fiber,  nearly  the  whole  being  gam,  sngar,  and  staich, 
with  a  large  per  cent,  of  water.  As  the  grain  ripens,  the  thicknea:}  d 
the  skin  rapidly  increases,  at  the  expense  of  the  sugar  and  gom.  The 
quantity  of  flonr,  therefore,  is  diminished,  and  the  quality  injured.  What 
is  true  of  wheat  is  probably  true  of  other  grains.  But  grain  raised  for 
seed  should  be  fully  ripe  before  harresting. 

In  regard  to  di*aining,  Mr.  J.  W.  Adams,  of  Hampden  County,  thinb 
it  a  mistake  to  leave  the  ground  loose  about  the  tiles,  in  order  that 
the  water  may  find  its  way  into  the  drain.  To  put  clay  against  them, 
and  then  fill  up  tiie  whole  drain,  as  if  to  keep  the  water  out,  is  the  true 
way.  In  all  successful  underdraining,  the  water  must  enter  the  drain 
jQrom  the  bottom.  When  hii'ed  labor  is  employed,  it  is  recommended  to 
pay  for  ditching  by  the  rod.  A  man  will  dig  nine  rods,  three  teet  deep, 
in  a  day,  with  common  tile-ditching  tools.  At  the  ouUets  of  drains  be 
uses  strips  of  boards,  three  or  four  inches  wide,  and  uses  the  sanae  nailed 
together  in  the  form  of  a  triangle,  as  tiles,  in  locations  where  tilos  are  lia- 
ble to  be  displaced.  He  claims  that  tiles  are  cheaper  than  stonea  for 
draining,  even  when  the  latter  are  found  in  the  field ;  that  land  whick 
needs  underdraining  is  the  best  and  cheapest  in  New  England;  that 
when  such  land  is  underdraiued  thoroughly,  there  is  no  peroeptible  dif- 
ference between  the  yields  of  dry  and  wet  seasons ;  that  it  requirea  less 
manure,  and  is  warmer ;  that  the  air  penetrates  it  more  readily,  and  de- 
composes the  organic  matter  more  easily  for  the  food  of  plants ;  that  it 
is  always  ready  for  a  heavy  rain,  since  the  surplus  water,  to  the  d^th 
of  three  feet,  is  taken  out ;  and  that  for  raising  maximum  crops  of  bay, 
vegetables,  or  fruit,  it  is  a  safe  investment,  and,  in  his  own  ezperieooe, 
the  cost  has  not  exceeded  the  compensation. 

HIOHiaAN. 

The  ninth  annual  report  of  the  State  board  of  agriculture  is  a  cue- 
fully  prepared  document,  embracing,  besides  valuable  essays  on  well* 
chosen  subjects  and  the  usual  statistics,  full  reports  of  the  proceed- 
ings of  the  recently  organized  State  Pomological  Society.  During  the 
year,  the  secretary  of  the  State  board,  Hon.  Sanford  Howard,  who  waB 
also  for  a  long  time  closely  connected  with  the  agriculture  college  of  the 
State,  was  suddenly  stricken  down  in  the  midst  of  bis  labors.  Mr. 
Howard  was  distinguished  for  his  zeal  in  the  promotion  of  agricoltonl 
progress.  A  native  of  Massachusetts,  at  an  early  age  he  engaged  ia 
farming  pursuits  in  Maine,  subsequently  removed  to  Ohio,  and  after- 
wards to  Michigan.  During  the  last  thuty  years  of  his  life  be  was  mm 
or  less  intimately  associated  with  the  agricultural  publioationa  qf  the 
country;  was  at  aU  times  prepared  to  give  to  the  forming  commaDitr 
the  benefit  of  his  enlarged  experience.  By  a  prominent  Journal  be  ifi 
ranked  among  the  pioneers  of  agricultural  literature  in  this  country.  The 
present  report,  published  after  his  demise,  shows  in  its  preparatioD 
that  conscientious  care  and  intelligence  for  which  he  was  so  promi- 
nently known  in  matters  pertaining  to  rural  husbandry. 

The  report  contains  a  number  of  elaborately  tabulated  results  of 
experiments  in  pig-feeding  during  the  year ;  also  of  experiments  witli 
manures  and  special  fertilizers,  and  in  tomato  cultivation.  The«e  experi- 
ments are  reported  with  so  much  particularity  and  minuteness  that  tbey 
•cannot  be  reproduced  in  the  limited  space  to  which  our  notices  of  State 
reports  must  necessarily  be  confined.  Three  years  of  testing  maQore 
application  leads  to  the  statement  that  the  manner  in  which  maoaiv 
is  applied  apparently  makes  but  little  difference  in  the  end.  That 
appUed  to  the  surface  appears  to  give  quicker  results,  while  that 
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plowed  under  seems  to  act  slowly,  giving  the  best  retom  in  snbseqaent 
crops. 

In  a  lecture  on  pastures  delivered  before  the  Central  Farmers^  Olub, 
Professor  Goleman  stated  that  the  following  may  be  taken  as  a  proper 
average  mixture  of  grass-seeds:  5  pounds  rape,  5  pounds  cow-grass, 
(perennial  red  clover,)  5  pounds  white  clover,  2  pounds  red  clover,  2 
poands  Alsike  clover,  2  pounds  meadow  foxtail,  1  pound  crested  dogs- 
tail,  2  quarts  meadow-fescue,  8  quarts  Italian  rye-grass,  8  quarts  Pacey's 
rye-grass,  8  quarts  Stickney's  rye-grass,  2  quarts  cocksfoot,  (orchard- 
grass) — to  be  sown  latter  end  of  May  and  beginning  of  June.  The  rape 
affords  shelter  to  the  young  herbage,  and  the  additional  feed  to  the  sheep 
occupying  the  pasture  the  first  year  gives  increased  droppings  on  the 
latfd,  and  greater  fertility. 

filr.  John  Richard,  of  Tecumseh,  considers  that  tlie  cultivation  of 
sorghum  for  production  of  sirup  is  permanently  established  in  the  State, 
and  that  it  is  the  most  profitable  crop  that  can  be  grown,  where  it  is 
properly  managed.  In  the  season  of  1870,  on  a  little  less  than  an  acre 
of  ground,  he  raised  200  gallons  of  sirup,  which  sold  readily  at  75  cents 
per  gallon,  netting  a  clear  profit  of  $75.  So  other  crop  on  his  form  paid 
as  well.  Mr.  Tafft,  of  Plymoath,  says  that  more  attention  was  given  to 
the  cultivation  of  sorghum  in  1870  than  for  several  previous  years,  the 
acreage  being  double  that  of  the  year  before,  and  the  yield  per  acre  also 
about  double.    He  says : 

The  Gsct  IB  now  establiahed  that  our  soil  and  olimato  are  favorable  to  the  growth 
and  even  the  mpfWfemmt  of  the  Borgham  plant.  We  most  have  more  and  cheaper 
sngar  (or  its  substitote)  from  some  source,  and  our  hopes  center  on  the  beet  or  the 
sorgham  plant.  There  are  difBcnlties  to  be  overcome  in  establishing  the  manufacture 
of  sugar  successfully  in  any  country.  •  •  •  •  i  gee  a  great  improvement  in 
the  hiuidling  of  the  cane,  a  better  understandinfip  as  to  the  requirements  of  the  plant 
and  the  maonlactnre  of  the  sirup.  The  novelty  has  died  away ;  sorghum  stands  now 
on  its  merits ;  the  increase  in  its  prodaotlon  wiU  be  slow,  but  lasting  and  substan* 
tial* 

Mr.  Milton  J.  Gard,  in  an  essay  on  general  farm-management,  gives  his 
method  as  to  crop-rotation  on  prairie  soil,  a  method  yielding  good 
results: 

First  clover,  followed  by  wheat,  with  but  once  plowing,  in  August;  then  com,  which 
is  alfio  seeded  to  wheat,  and  seeded  to  clover  in  the  following  spring.  AU  the  manure 
made  is  applied  on  the  wheat*stnbble  in  the  faU  er  winter,  and  spread  as  drawn,  for 
the  oom-crop.  My  land  is  seeded  and  partly  manured  eveiy  fourth  year,  and  for  each 
seediog  I  get  three  groin-crops— two  of  wheat  and  one  of  com.  But  when  wheat 
faila  to  bring  such  high  prices  as  at  present,  I  change  the  course  to  two  of  grain  and 
to  one  of  clover.  I  consider  the  best  mode  of  renovating  and  keeping  up  the  fertility 
of  the  soil  is  the  use  of  clover  and  plaster.  There  is  no  investment  that  pays  me 
so  well  as  plaster  sown  on  clover  at  the  rate  of  fifty  pounds  to  the  acre ;  and  I  l>elieve 
that  the  fertility  of  our  farms  can  be  kept  up  by  a  Judicious  rotation  of  crops,  and  by 
carefaUy  husbanding  all  the  manure  made  on  the  farm,  with  no  other  foreign  fer- 
tilizer. 

The  same  writer,  in  an  essay  on  the  breeding  and  management  of  hogs, 
considers  pork-raising  the  most  profitable  of  any  one  branch  of  agricul- 
ture, requiriu^  the  least  care,  labor,  and  capital.  The  pig  grows  into 
money,  and  while  growing  he  is  converting  oar  grass  and  clover  into 
suitable  food  for  our  wheat-crop,  and  into  meat  and  lard.  He  contends 
that  it  is  more  profitable  than  wheat-raisiuj^,  because,  instead  of  exhaust- 
ing the  fertility  of  the  soil,  it  enriches  it,  and  is  more  certain  in  its 
results,  having  fewer  enemies  to  contend  with.  ^'  In  the  pork  crop  there 
is  no  risk  of  smut,  midge,  rust,  or  mildew,  blight,  winter-killing, 
lodging,  or  by  being  beaten  down  by  hail-storms,  or  sprouted  by  wet 
wcathfr  at  harvest  time."  In  view  of  the  very  considerable  profits  of 
the  middle-men,  which  lighten  the  pockets  of  producers,  Mr.  Gard 
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advises  fnrmers  to  ship  and  sell  their  own  hogs.  If  one  fanner  bu 
not  a  car-load,  let  two  or  more  join  and  make  np  a  load  and  ship  them. 
Mr.  Beckwith,  president  of  the  State  Agricaltoral  Society,  is  of  the 
opinion  that  no  kind  of  stock  kept  by  the  fEirmers  of  Michip:an  shows 
so  marked  an  improvement  within  the  last  twenty  years  as  swine,  and 
considers  the  pork  of  Southern  Michigan  as  second  in  point  of  valne  to, 
no  single  commodity  pat  into  the  markets  by  its  fJEirmers.  Beferring 
to  the  alleged  fact  that  daring  the  year  combinations  had  been  organ- 
ized for  the  purpose  of  purchasing  or  controlling  certain  leading  farm 
products  in  some  of  the  States  of  the  Korth  and  West,  at  prices  below 
their  real  value,  Mr.  Beckwith  counsels  farmers  to  form  counter  com- 
binations, with  a  view  to  control,  when  practicable,  not  only  the  prices 
of  farm  products,  but  the  time  of  sale  and  manner  of  transportation. 
He  suggests  that  they  meet  in  their  respective  neighborhoods  and  discoss 
the  subject,  in  order  to  mature  a  definite  plan  to  circumvent  the  arrange- 
ments of  those  who  seek  to  buy  without  rendering  a  fair  equivalent 

The  annual  report  of  the  secretary  of  the  State  Agricultural  Society 
shows  that  the  organization  is  making  substantial  progress.  The 
total  receipts  for  the  year,  including  balance  due  treasurer,  were 
$15,913.95.  Amount  of  premiums  paid,  $7,389.70,  against  $6,889  in 
1869.  The  number  of  entries  at  the  State  Fair  increa^  from  1,485  in 
1863  to  2,656  in  1870.  The  property  of  the  society  is  valued  at  $18,661.^. 
The  secretary  claims  that  the  agriculture  of  the  State  is  undergoing  a 
gradual  change,  in  many  sections  becoming  of  a  much  higher  order.  A 
large  proportion  of  labor  and  capital  is  expended  in  clearing  the  surfiioe 
and  in  reducing  unimproved  lands  to  a  condition  that  will  fit  tbem  to 
become  productive.    He  says : 

Bat  the  interest  that  has  sprnng  ap  during  the  past  five  years  in  regard  to  tQe-dtua- 
ingi  improved  breeds  of  the  domestic  animalSi  especially  cattle;  implemeDts  and 
machinery  that  are  better  adapted  for  profitable  farm-work,  and  in  regard  to  the  pro- 
duction of  firait,  is  very  marked,  and  on^^ht  to  be  enconraged  by  every  means  witliin 
the  ability  of  the  State  Agricaltoral  Society. 

The  State  Pomological  Society  was  organized  in  February,  1870,  at 
Grand  Bapids,  and  during  the  year  a  number  of  very  interesting  ees- 
sions  were  held.  In  September  it  held  its  first  annual  fhir,  at  which 
there  was  a  very  creditable  display  of  fruits  and  flowers.  At  the  sev- 
eral meetings  many  important  facts  and  experiments  bearing  upon 
the  fruit  interests  of  the  State  were  presented. 

Bev.  H.  E.  Waring,  residing  near;  Grand  Bapids,  ranks  Steele's  Bed 
Winter  apple  and  the  Bhode  Island  Greening  among  his  most  valuable 
varieties  in  full  bearing.  Making  peaches  a  specialty,  he  has  not  (ailed 
of  a  crop  for  fifteen  years,  although  there  have  been  a  few  seasons  when 
the  yield  was  not  more  than  one-half  or  third  of  a  full  one.  He  places 
the  Early  and  Late  Orawford  and  Barnard  at  the  head  of  his  favorite 
varieties.  Among  the  dwarf-pear  varieties,  he  says  that  the  Louise 
Bonne  de  Jersey  bas  paid  twice  as  much  as  any  other.  Mr.  Hougbtaling 
thinks  that  May  is  the  worst,  and  March  the  best  month  for  pruning. 
June  is  a  good  month;  also  April  in  late  seasons.  Wax  or  gum-diellac 
should  be  used  to  prevent  bleeding.  The  same  gentleman  said  that 
there  were  thousandis  of  trees  in  the  country  that  needed  to  be  grafted 
over  to  make  them  worth  the  ground  they  occupy  or  profitable  to  their 
owners.  He  thinks  it  just  as  easy  to  raise  the  best  fruit  as  to  raise  the 
poorest,  and  has  found  by  experience  that  it  is  very  easy  to  put  a  new 
top  on  an  apple-tree,  even  after  it  is  fifteen  or  twenty  years  old.  Hi^ 
method  is  to  cut  off  the  limbs  out  as  far  from  the  tree  as  possible,  i|i  order 
to  keep  the  top  open  and  well  spread  out ;  to  perform  the  work  all  at  cme 
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time,  that  tho  top  may  make  an  even  growth  and  be  well  balanced ; 
to  afterward  carefully  attend  to  the  trees,  keeping  away  all  the 
snckers  that  take  the  growth  from  the  gratt,  and  sometimes  kill  it 
eiitKrely.  Mr,  J.  P.  Thompson^  In  an  address  on  the  "orchard  system" 
obtaining  in  the  famous  fruit-belt  of  Western  Michigs^jU,  represents 
•  that  the  one  great  mistake  made  by  those  who  raise  fruit  for  the  market 
is  the  planting  of  too  many  sorts.  He  thinks  that  a  small  and  care- 
fully considered  list  of  the  best  varieties,  sanctioned  by  trial  and  expe- 
rience, ought  to  be  prepared  for  the  guidance  of  those  entering  upon  or 
engaged  in  the  pursuit  of  fruit-culture.  In  discussing  the  subject  of  the 
XK>pular  varieties  of  hardy  apples,  W,  L.  Waring  thought  that  for  a  small 
list,  to  be  planted  solely  with  a  view  of  obtainin]^  the  largest  income 
from  1,000  trees,  50  each  of  the  Bed  Astraohan,  Duchess  of  Oldeuberg, 
Cayuga  Bed  Streak,  Maiden's  Blush,  and  200  each  of  the  Baldwin, 
. Wagener,  Golden  Busset,  and  Bhode  Island  Greening,  would  make  a 
selection  that  would  be  found  the  most  productive,  reliable,  and  profitable. 

Concerning  the  planting  of  strawberries  in  the  speediest  manner,  Mr. 
Henry  S.  Glubb  recommends  the  use  of  a  dibble  that  will  make  a 
bole  the  size  of  a  fifty-cent  piece.  The  soil  being  dry,  some  one  should 
go  ahead  of  the  planter,  making  holes  and  filling  them  with  water,  the 
planter  following,  and  with  another  dibble  inserting  the  plants,  pressing 
the  earth  quickly  around  the  root  after  the  plant  is  in,  care  beiug  taken 
not  to  cover  the  eye,  which  is  very  near  the  root.  The  old  root  of  the 
plant  is  useful  to  bold  the  plant  to  the  ground;  the  new  fibers  become 
the  main  support  of  the- growing  vine.  "  Having  the  plants  firmly  set  is 
of  much  more  consequence  than  any  theoretical  arrangement  of  the  old 
roots,  and  this  can  be  secured  most  readily  by  one  stroke  of  the  dibble 
on  one  side  of  the  plant,  pressing  the  earth  toward  it.  *  *  *  * 
August  planting  can  be  made  successful  in  this  manner,  no  matter  how 
dry  the  seasoi,  if  careful  hoeing  and  cultivation  be  attended  to.''  At  a 
meetitfg  of  the  horticultural  society  of  Black  Lake,  it. was  stated  that 
by  inclosing  8trawl)erries  in  a  dry,  closed  box,  and  placing  them  in  an 
ice-house,  they  were  kept  fresh  for  three  weeks,  and  the  party  making 
the  statement  thought  that  the  same  treatment  might  have  kept  them 
good  for  twelve  mouths.  Mr.  Glubb  supposed  that  ingenuity  ^would 
Portly  construct  safes  on  this  principle,  which  wouldjrender  this  favorite 
berry  an  article  of  everyday  consumption,  instead  of  a  luxury  of  a  few 
summer  weeks.  Tliis  accomplished,  the  production  of  strawberries 
would  become  as  extensive  as  that  of  any  staple  article,  and  much  more 
profitable. 

The  reports  of  coumty  societies  made  to  the  State  society  are  gener- 
ally full,  and  indicate  a  progressive  interest  in  all  that  pertains  to  im- 
proved systems  of  husbandry.  The  farmers  of  Oalhouu  Gounty  are 
entering  uppji  the  system  of  rotation  of  crops,  including  sheep  and  stock 
raising,  which  they  discover  to  be  more  remunerative  than  their  old 
manner  of  farming.  More  attention  is  also  paid  to  fruit-raising,  including 
grapes.  In  Gass  County  pork  is  stated  to  be  the  most  valuable  export, 
and  improvements  in  breeding  are  being  made.  The  practice  of  feeding 
on  clover  through  the  season  is  attended  with  the  very  best  results.  The 
culture  of  hops  has  been  almost  wholly  abandoned  in  Genesee  Gounty, 
but  there  is  an  annually  increasing  acreage  in  vineyards.  A  very  iinpor- 
taut  interest  in  the  county  of  Hillsdale  \b  her  cheese  factories,  of  whjch 
there  are  eight,  and  the  industry  growing. 

HISSOUBI. 

In  the  annual  report  for  1870,  the  secretary  of  the  State  Board  of  Agrl- 
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enltnre  representa  it  as  having  aasnme^  a  higber  and  more  atlvanoed 
poHitiot)  than  at  any  former  period.  The  re)H)rta  of  the  county  and 
hurticultnral  societies^  and  of  the  entomologiAt,  are  fnl)  and  instmctive. 

Mr,  T.  R.  Allen,  in  an  addreaa  liefore  the  Ijoard,  urges  the  imitortance 
of  better  eduoatioQ  among  formers.  lie  has  little  hope  of  any  ^reat 
iniprovemeut  in  tbe  modes  of  agrienlture  until  those  engaged  in  it  be- 
come more  intelligent.  No  pursuit  in  the  whole  range  of  human  society 
requires  more  thorough,  extensive,  and  diversifieil  knowledge  of  the 
soienC'es  than  that  of  the  agriculturist,  lie  profmses,  as  one  mode  d 
enligliteunient,  the  missionary  plan  of  choosing  intelligent  and  practical 
agriculturists,  and  semling  them  forth  to  visit  farmers  and  talk  with 
tliem  publicly  and  priVHtely ;  to  give  practical  instrucaion  on  their  farms 
and  at  their  school-houses;  to  organise  them  into  clubs  and  county  aoei- 
etjes,  and  induce  them  to  reail  agricultural  books  and  p^ipem.  Dr.  E 
Glaggett,  president  of  the  State  Horticultural  Society,  says: 

Tb«'pt)ople  i>n»  beginning  to  loam  that  every  plant  we  onltivate  grows  in  aoenrduiv 
with  natural  laws,  aud  requires  for  ite  bigbeHt  development  certain  cooditJuiia ;  iod 
Jniit  HO  far  as  we  Huppl.v  these  conditions  win  be  the  measure  of  onr  Muccefis.  Jniit  «h>6u^ 
then,  aa  ^e  have  faile<l  to  do  thiii,  we  have  foiled  both  scientifically  and  pnicticiJl|.  • 

The  8e<;retary  of  the  board  gives  tbe  results  of  a  series  of  experiments 
recently  ma<le  in  Germany  in  reference  to  the  question  wbcither  tbe 
quality  of  foo<l  fed  to  cows  has  any  influence  on  the  Quality  or  chemical 
coin|»o8iti()n  of  the  milk  pro<luce<l«  Dr.  Qaase,  at  the  agricultural  ex- 
periment station  in  Mneckeru,  Saxony,  fed  several  cows,  first,  u|inu  hay, 
whWh  be  called  norujul  fo«lder;  secondl;^,  mion  bay  in  connection  with 
bean  meal  and  rape-cake,  which  ^are  rich  in  alluimenojds  from  wbicb  the 
cbeese  portion  of  milk  is  derived ;  tbinlly,  upon  bay  in  connection  with 
oil  and  8tarcb,  wbic^b  contain  carbo-bydrates  from  wbicb  tbe  buiteiy 
portion  of  unlU  is  derivecl,  After  a  careful  chemical  anaiyHisof  tbe  milk 
produced  from  tbe  several  kin<ls  of  food,  be  found  ao  little  difference 
in  tbe  corresponding  kinds  of  milk,  that  it  could  not  be  regarded  an  of 
any  practical  account* 

Dr.  Kiibn,  who  made  several  experiments  on  the  same  subject,  de- 
clares that  variations  in  fodder  are  not  manifested  in  tbe  quality  of  the 
milk,  but  in  tbe  quantity  only.  Professor  Wolff,  director  of  tbe  experi- 
nteiital  station  at  Ilobenbeim,  in  VVilitemberg,  who  has  conducted  a 
long  series  of  investigations  on  this  subject,  says  the  quality  of  tbe  food 
exercises  no  intluence  on  tbe  quality  of  tbe  butter  in  the  milk,exirept  it 
tbe  taste ;  wbile  its  influence  becomes  readily  and  distinctly  manifest  in 
tbe  quantity  of  milk  yielded,  and  in  the  increase  or  decrease  of  tbe  live 
liveigbt  of  tbe  animals.  Dr.  Kiibn  suggests  that  tbe  farmer  should  look 
to  tbe  peculiarities  of  different  breeds  of  cows  for  tbe  milk  best  adupt^ 
to  bis  special  purpose.  If  be  de8ires  a  large  yield  of  butter  or  che«Ke, 
he  must  select  such  as  naturally  proiluoe  milk  rich  in  those  suliHtanoes. 
Jf  be  desires  a  large  quantity  of  milk  without  reganl  to  quality,  be  roust 
choose  those  which  excel  in  that  respect.  In  Germany,  where  Bnglii^h, 
French,  and  German  breeds  of  oattle  have  been  tried  quite  thorou^ly, 
tbe  Allgauer.s,  Devons,  and  Uerefor^ls  are  much  like4J  for  bntter  aad 
cbeese  making;  while  the  Hollanders  are  preferred  for  milk, apd  tbe  Shun- 
horns  for  fattening,  Tbe  AUgauers  are  small  or  me^lium  8ize<l,  thick-set, 
and  Quely  built,  and  consume  a  small  amount  of  food.  Some  herds  average 
2,500  to  2,600  quarts  of  milk  per  bead  yearly.  The  Ooilanders  are  large 
and  8tou^built,  often  weighing  1,630  to  1,700  pounds,  and  yielding  i,5uO 
quarts  each  per  year.  They  require  rather  high  feeding,  but  are  easily 
kittened.  For  these  reasons  tbe  Hollanders  are  especially  adapted  to  tbe 
neighborhoods  of  large  towns,  where  brewery  and  distillery  retVide  and 
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commdrcial  food,  as  oilcakes,  are  cheap,  and  fresh  milk  fipi}8  a  ready 
sale.    It  is  thought  that  the  Allgauers  and  ^oUaaders  deserve  more 
attention  among  stock-growers  in  this  coantry  than  they  have  received. 
Mr.  S.  B.  Johnson,  of  Madison  County,  declares,  as  the  result  of  his 
experiments  with  potatoes,  that  the  Garly  Rose  is  ten  days  earlier  than 
the  Early  Goodrich,  or  any  other  variety  with  which  ho  is  acquainted. 
It  Is  very  productive,  and  good  for  summer,  winter,  and  spring,  and 
will  keep  the  year  round.    Early  in  July,  1870,  be  had  on  his  table 
samples  of  that  year's  growth  and  of  the  preceding  year,  and  tbey  were 
both  pronounced  excellent  in  quality.    He  recommends  that  in  the  cul- 
tivation of  potatoes  care  be  taken  to  select  sound  and  well-ripened 
tubers  for  planting.    This  is'  of  more  consequence  than  tbe  size  of  the 
tuber.    Gut  large  potatoes  into  pieces  Containing  one  eye  only,  begin- 
niug  at  the  end  opposite  the  stem  and  cutting  toward  the  center,  taking 
care  to  leave  an  equal  proportion  of  the  potato  with  each  eye.    Very 
small  tubers  may  be  quartered,  cutting  in  the  same  manner.    When 
cultivated  on  a  large  scale,  be  prefers  planting  in  hills  instead  of  drills, 
laying  the  ground  off  by  shallow  furrows  three  and  a  balf  feet  apart 
each  way,  and  putting  one  to  three  pieces  in  a  hill,  as  thought  most 
dBiiirable.    If  the  eyes  are  perfect,  as  good  a  crop  may  be  expected 
from  one  piece  as  from  three.    Cover  with  a  plow  or  hoe  three  or  four 
ioelies  deep,  and  just  before  or  after  tbe   plants  appear  go  over  the 
ground  with  a  two-horse  harrow.    When  about  three  inches  in  height, 
run  close  to  tbe  hills  each  way  with  a  one  horse  diamond-plow,  to  the 
depth  of  five  to  seven  inches,  throwing  the  earth  from  them.    Whea 
al)out  six  inches  high  throw  the  soil  biick  to  the  hills  with  a  larger  plow. 
By  this  treatment  the  incrusted  surface  will  be  broken,  the  soil  loosened 
and  aerate«l,  and  a  soft,  mellow,  and  roomy  bed  made  in  which  the  new 
potatoes  may  grow.    'So  further  stirring  of  the  soil  is  needed.    As  soon 
as  tbe  potatoes  begin  to  blossom,  the  ground  should  be  left  undisturbed^ 
as  any  stirring  at  this  time  causes  new  tubers  to  set,  and,  as  a  conse* 
quenee,  an  undue  quantity  of  small  potatoeSf    Should  any  weeds  appear 
among  the  hills,  pull  them  up  by  band,  or  cut  them  down  if  likely  to 
disturb  the  earth  near  the  tubers. 

Mr.  O.  VV.  Fangenroth,  of  Madisou  Connty,  after  six  years'  trial,  re- 
comnaends  plowing  all  rolling  and  flat  grounds  in  large  lands  of  at  least 
ten  acres,  beginning  in  the  center  and  turning  all  tbe  furrows  toward 
that  line.  In  this  way  the  trowblesome  dead  furrow  in  tbe  center  is 
avoided,  hard  ground  is  left  to  turn  the  team  on,  and  the  earth,  instead 
^  of  being  bcap^  up  in  a  ridge,  is  thrown  away  from  the  outside  of  the 
'  field,  and  a  ditcb  Jeft  around  it.  Be  is  in  favor  of  plowing  all  land  deep, 
except  very  sandy  soils  or  sandy  subsoils.  Soqae  farmers  fail  by  sub- 
soiling  too  deep  at  first,  thus  bringing  up  too  n^iicb  new  soil.  He  would 
subsoil  only  a  few  inches  the  first  year,  and  let  the  loosened  soil  remain 
in  tbe  bottom  of  the  furrow  instead  of  bringing  it  up  to  the  surface. 
He  says  820  to  $100  are  expended  in  England  for  underdraining  an 
acre  of  land,  3'et  the  improved  productiveness  ricbly  repays  for  the  ex- 
pense, and  that  statistics  prove  that  in  wheat  alone  the  average  yield  of 
their  former  undrained  ground  was  only  twelve  bushels  per  acre,  while  at 
present  the  same  land,  which  has  been  underdrained,  produces  twenty- 
six  bushels.  Many  of  their  underdrained  meadows  yield  three  to  four 
cropHof  hay  annually.  Mr.  John  Johnson,  of  New  York,  the  venerable 
pioneer  of  underdraining  in  this  country,  is  fully  satisfied  that  tile- 
draining  usually  pays  for  itself  in  two  years,  sometimes  in  one.  He  has 
rented  some  of  bis  underdrained  landa  for  $25  per  acre  annually. 
Mr.  Wallace  Bigeraon,  of  Baint  Louis,  advises  to  select  for  the  location 
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of  an  apple  orchard  the  highest  groand  in  any  particnlar  locality ;  to 
loosen  the  soil  to  the  depth  of  two  feet,  and  nnderdrain  with  tiles  if  it 
is  too  wet;  to  nse  the  very  best  trees,  three  years  old ;  to  set  them  near 
the  surface  of  the  ground,  thirty-five  feet  apart;  to  trim  them  so  that 
the  lower  limbs  may  be  six  feet  from  the  ground,  and  to  wash  them  with 
strong  soap-suds,  soft-soap,  or  weak  alkSi  three  or  four  times  daring 
the  season,  beginning  with  May ;  to  wrap  the  bodies  in  November  wi^ 
straw  from  the  ground  to  the  first  limbs,  and  to  remove  it  after  the 
hard  frosts  in  spring;  to  prune  sparingly,  only  enough  to  admit  the  light 
and  a  free  circulation  of  the  air;  to  cultivate  the  ground  with  coni, 
potatoes,  or  vines  for  the  first  five  years  after  the  trees  are  planted,  and 
then  with  red  clover;  to  mulch  them  every  fall  with  leaves,  or  with 
straw  and  sand,  forked  into  the  ground  in  the  spring ;  to  apply  lime  to 
the  ground  in  proportion  to  the  benefit  derived  from  the  treatment;  to 
surround  the  orchard  with  a  border  of  evergreens,  four  rods  wide,  as  a 
proteotion  against  the  winds,  the  iuside  row  being  composed  of  red 
cedar  and  the  outside  of  the  Norway  spruce  or  white  pine ;  to  allow  ho^ 
and  poultry  to  run  in  the  orchard  when  iu  clover,  and  to  keep  the  soil 
np  to  its  original  fertility.    If  these  directions  are  followed  up,  the  crop 
of  apples  the  fifth  year  will  pay  all  the  expenses  of  raising  the  orcfaanL 
He  recommends  for  summer.  Early  Harvest  and  Bed  Astrachan;  fall, 
Pennsylvania  Red  Streak,  Yellow  Bellflower,  and  White  Bellfiower; 
Winter  Green,  Newtown  Pippin,  Baw^ei's  Janet,  Winesap,  Pennock'a  Red 
Winter,  Rome  Beauty,  and  Ben  Davis;  for  family  use,  without  regami 
to  {)rofit.  Northern  Spy,  Esopus  Spitzenburgh,  White  Winter  Pearmain^ 
and  Jonathan.    Mr.  G.  S.  Park,f>f  Parkville,  represents  the  apples  of 
Platte,  Clinton,  Clay,  Ray,  Carroll,  Jackson,  Chariton,  Sabine,  Lafayette, 
and  Caldwell  Counties  as  being  unequaled  iu  size,  8i>ecific  gravity,  and 
flavor.    He  attributes  these  high  qualities  largely  to  the  climate,  which 
is  peculiarly  modified  by  the  warm,  soft,  and  dry  winds  that  come  up 
from  the  southern  plains  from  July  to  October.    Those  counties,  be 
thinks,  must  soon  command  public  attention,  and  take  a  high  position 
in  the  horticultural  regions  of  the  world.    He  urges  the  importance  of 
procuring  the  most  healthy  and  vigorous  stocks  to  graft  upon.    Those 
on  which  we  graft  our  apples  are  too  often  grown  from  imperfect  seeds. 
The  vital  principle  in  a  plant,  as  well  a«  in  an  animal,  continues  the 
same  through  life,  and  is  strong  or  weak,  according  to  its  original 
vitality.    Diseases  of  the  human  family  are  handed  down  from  father 
to  son  for  ages.    The  same  laws  hold  good  in  fruits.    Stocks  which  are 
to  be  grafted  upon,  should  be  grown  from  the  largest  and  most  perfect . 
seeds  taken  from  the  best  and  most  hardy  fruit.    The  Lawver,  Mis- 
souri  Superior,  Huntsman's  Favorite,  Park  keepers'  Hardwick,  Ella 
Park,  General  Lyon,  and  Todd's  Sweet  are  varieties  which  have  been 
originated  in  the  preceding  counties,  and  are  said  to  bo  of  fine  qualiiy 
and  peculiarly  adapted  to  that  region.    Mr.  J.  J.  Funston  reports  that 
150,000  appletrees  have  been  set  in  Ray  County  within  the  past  two 
years,  and  that  there  are  200,000  in  the  county  now  in  beating.    The 
varieties  generally  planted  are  the  Jeniton,  Summer  Queen,  Carolioa 
June,  Fall  Wine,  Fall  Pippin,  Yellow  Bellflower,  Wiuesap,  and  White 
Winter  Pearmain.    The  Jeniton  constitutes  about  one-fifth  of  the  whole 
number.     Within  the  same  period  18,000  pear-trees  have  been  set, 
which  consist  principally  of  the  Bartlett,  Flemish  Beauty,  Duchesse 
d'Angoul(ime,  and  Louise  Bonne  de  Jersey. 

Mr.  O.  P.  Moran,  of  Clinton  county,  has  cultivated  the  Concord  grape 
with  excellent  success.  The  soil  and  climate  are  so  well  adapted  to 
grape  culture,  that  almost  every  one  is  planting  for  home  nse^  and  maiif 
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for  the  market  and  wine-makingr.  He  planted  a  Concord  vine  which 
came  into  bearing  in  3  years.  From  this  he  raised  9  vines  in  a  few- 
years,  and  sold  the  frait  grown  from  them  in  1  year  for  $53.  He  has 
now  a  vineyard  of  7  acres  planted  with  this  grape,  and  has  gathered  70 
pounds  from  a  single  vine  5  years  from  planting.  He  planted  his  vines 
8  feet  by  10,  500  vines  to  an  acre,  and  allows  them  to  bear,  on  an  aver-* 
age,  about  20  pounds  to  a  vine,  or  5  tons  to  an  acre.  He  has  raised  a 
number  of  cross-breeds  between  the  Concord  and  Catawba,  one  of 
which  is  about  the  same  quality  as  the  Concord,  but  ripens  even  earlier 
than  the  Hartford  Prolific.  He  has  another  larger  than  the  Concord 
and  having  the  color  of  the  Catawba ;  but  it  is  superior  in  quality  to 
either  of  them.  Several  of  them  are  white,  distinct  from  one  another, 
all  rich,  sweet,  and  delicious.  There  have  been  set  in  Ray  County,  dur- 
ing the  past  two  years,  50,000  grai^e-vines,  almost  all  of  which-  are  of 
the  Concord  variety.  Mr.  6.  Harmung  estimated  that  there  are  more 
than  100  acres  planted  with  gnipe  vines  in  Jackson  County.  They  are 
principally  the  Concord,  Norton's  Virginia  Seedling,  and  Hartford  Pro- 
lific. From  3  acres,  750  gallons  of  Catawba  wine,  400  Concord,  and  80 
of  Norton's  Virginia  Seedling  were  made.  Mr.  Conrad  Klinge  states 
that  grapes  are  the  main  product  of  Gasconade  County.  There  are 
800  acres  now  in  cultivation,  from  which  200,000  gallons  of  wiue  were 
made,  and  about  $4,000  worth  of  plants  sold  in  1870.  He  thinks  that 
grape  culture  is  destined  to  become  one  bf  the  most  important  interests 
of  the  State. 

Mr.  J.  H.  Tice,  of  Saint  Louis,  says  it  is  the  opinion  of  Humboldt,  Her- 
schel|  Boasingault,  Marsh,  and  other  scientists,  that  the  destruction  of  for- 
ests diminisBes  the  quantity  of  rain-fall,  and  causes  it  to  be  less  equable 
and  more  deluging.  Forty  years  ago  large  barges,  loaded  with  goods, 
went  up  and  down  Cuyahoga  River,  in  Ohio,  but  now  a  canoe  can  hardly 
pass  down  the  stream.  Mill  Creek,  in  Illinois,  once  afforded  water  for 
milling  puri)Oses  the  year  round ;  now  it  affords  but  little  running  water, 
and  during  summer  and  autumn  is  perfectly  dry.  The  waters  of  the  great 
western  rivers  are  steadily  diminishing.  Steamboats,  which  could  once 
ascend  the  Mississippi  at  all  seasons  of  the  year  to  Saint  Louis,  can  now  go 
no  higher  than  Memphis.  We  are  trying  to  deceive  ourselves  with  the 
delusion  that  the  quantity  of  water  in  our  rivers  is  not  diminishing,  but 
that  they  are  only  widening  their  channels,  and  becoming  more  shallow. 
No  proof  can  be  brought  to  justify  this  conclusion.  In  Germany  meas- 
urements have  been  made  of  the  waters  of  the  river  Elbe  for  the  last  eighty 
years.  The  volume  of  water  discharged  is  18  per  cent/less  now  than  at  the 
beginning  of  that  period.  The  reason  is  that  millions  of  cords  of  wood 
and  billions  of  feet  of  lumber  have  been  cut  from  the  forests  and  moun- 
tains along  its  sources.  On  an  elevated  plain  near  the  city  of  Caraccas, 
South  America,  the  chocolate-plant  found  its  most  congenial  climate: 
but  subsequently  the  whole  plain  was  denuded  of  its  forests**  to  extend 
the  plantation.  The  result  was  that  rains  almost  ceased,  and  the  cli- 
mate b^ame  so  arid  that  the  cultivation  of  the  plant  had  to  be  aban- 
doned. The  trees  were  at  length  restored,  and  the  cultivation  of  the 
plant  has  been  resumed.  Saint  Helena  had  become  almost  barren,  from 
having  been  stripped  of  its  ancient  forests.  Within  the  last  thirty 
years  trees  have  been  extensively  planted,  and  the  rain-fall  is  now  about 
double.  About  fifty  years  ago  Mehemet  Ali  planted  forty  to  fifty  mil- 
lions of  trees  in  Egypt,  to  increase  the  rain-fall  in  that  country.  Pre- 
viously, there  had  been  very  little  rain ;  sometimes  not  a  drop  for  six- 
teen months.  Now,*  the  annual  average  of  rainy  days  is  about  thirty. 
Mr.  Tice  attributes  the  increased  quantity  of  rain  produced  by  trees 
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larprely  to  electrical  inflneiice.  The  rain-clottds,  being  poBitively  charged 
witb  electricity,  are  attracted  by  the  trees,  which  are  charged  negatiT^j, 
and  the  tops  of  which  are  nearer  the  clonds  than  the  plains. 

Electricity  everywhere  monnts  to  the  highest  points.  Now,  ererythirg;  on  fho 
snrfaco  of  the  earth,  as  a  house,  tree,  stem,  branch,  or  leaf,  ad<lB  its  anperficios  totbst 
of  the  earth,  and  receives  its  eqaal  part  in  an  electric  difstribntion.  Henoe^  an  acre 
of  timber-land,  by  its  trees  and  foliage,  may  have  its  area  of  Hurface  increasttd  Gta 
thoniiand  fold  over  an  eqaal  area  of  plains.  Conseqaently,  its  electric  potentiality 
will  be  increased  in  the  same  proportion.  Hence  its  electric  reaction  npon  the  atmo- 
sphere will  be  in  the  same  proportion,  and  wiU  attract  to  itself  more  copioiis  and 
abundant  rains. 

Mr.  G.  W.  Kinney  states  that  more  than  one  hundred  persona  are 
reported  to  have  died  in  the  State  during  the  past  year  of  hydrophobia, 
occasioned  by  the  bite  of  mad  dogs.  In  thirty-two  counties  10.61)2 
sheep  have  been  killed  by  dogs.  He  estimates  that,  allowing  two  dojs 
for  each  family,  which  is  really  less  than  the  actual  number,  tnere  would 
be  460,000  dogs  in  the  State.  The  amount  of  food  necessary  to  suiFport 
a  fair-sized  dog  will  keep  one  hog  in  good  thriving  condition,  which  st 
twelve  months  will  weigh  200  pounds,  making  for  the  whole  number  of 
dogs  92,000,000  pounds  of  pork.  This  would  load  4,600  cars,  ten  tons  to 
a  car,  and  be  worth,  at  6  cents  per  pound,  $5,520,000,  nearly  twice  the 
value  of  all  the  school-houses  in  the  State,  and  more  than  twice  the 
amount  used  by  .the  State,  in  1860,  for  all  school  purposes.  In  conse- 
quence of  the  great  amount  of  damage  done  by  these  animals,  it  has 
been  proposed  to  the  State  Board  of  Agriculture  to  recommend  to  the 
legislature  to  pass  a  dog  law,  by  which  the  owner  shall  be  required  to 
pay  an  annual  tax  of  $1  on  every  male  and  |2  on  every  female  dogr. 

Mr.  0,  V.  liiley.  State  entomologist,  says  that  the  impressioD  is  pre- 
vailing that  noxious  insects  are  on  the  increase  in  the  State,  bat  the 
fact  is  otherwise.  This  opinion  has  probably  arisen  from  the  increased 
attention  which  has  been  given  to  the  subject  by  the  people  generaHv, 
and  from  exaggerated  accounts  that  have  appeared  in  some  of  the  agri- 
cultural journals.  Many  important  discoveries  in  economic  entomology 
have  been  made  during  the  year.  He  has  prepared  a  number  of  charts, 
with  colored  illustrations,  of  injurious  insects,  and  intends  to  occupy  a 
portion  of  his  time  in  lecturing  before  the  farmers  of  the  State  on  the 
habits  of  insects  and  the  modes  of  destroying  them.  There  are  aboat 
half  a  million  species  of  Insects,  but  they  may  all  be  reduced  to 
one  hundred  families  of  characteristic  types,  which  a  child  may  lean 
to  distinguish  as  easily  as  he  can  learn  the  one  hundred  different  types 
or  letters  which  compose  the  English  alphabet,  namely,  the  Romaii 
capitals  and  small  letters,  and  the  writing  capitals  and  small  letters. 
He  hopes,  and  fully  expects,  that  text-books  on  the  rudiments  of  ento- 
mology will  soon  be  prepared  and  introduced  into  our  common  schools, 
and  be  studied  by  the  children,  as  in  the  schools  of  Germany. 

By  an  ingenious  experiment  made  this  year,  Mr.  Riley  has  settled  tbe 
mooted  question  whether  the  plum  curcnho  (Conotrachelus  nenuphnr)  has 
one  or  two  broods  during  the  year.  He  inclosed  a  plum-tree,  before  the 
flowers  had  fallen,  in  wire  gauze  so  close  that  a  curculio  could  neither 
puBS  in  nor  out,  by  which  he  ascertained  beyond  a  doubt  that  the  plom 
curculio  produces  but  one  brood  in  a  year,  which  mature  during  the 
season,  and  those  which  survive  pass  into  the  ground  in  the  fall,  a^ 
perfect  beetles,  just  below  the  surface,  where  they  remain  until  spring, 
and  come  out  in  season  to  deposit  their  eggs  in  the  fruit  as  soon  as  it  is 
snflBciently  grown.  He  has  also  discovered,  contrary  to  provioas  opin- 
ion,  that  they  are  most  numerous  on  the  trees  during  the  night,  aud 
thiuks  this  a  better  time  for  jatring  the  trees  thau  eari^  in  the  |matnjnf, 
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in  order  to  catcb  them.  Favorable  mention  is  made  of  the  method  re- 
cently discovered  for  destroy iug  these  beetles  iu  plum  and  peach 
orchards,  by  placing  on  the  ground,  around  the  body  of  the  trees,  pieces 
of  bark  with  the  concave  side  down,  or  ciiips,  or  i>ieces  of  shingles. 
The  Gurculios  collect  on  the  under  side  of  these  chips  to  avoid  the  cold. 
The  best  time  to  remove  the  cultsuHos  from  the  chips  is  late  in  the  after- 
noon of  each  day.  The  work  of  catching  them  shoukl  begin  about  the* 
time  the  blossoms  begih  to  expand,  but  it  will  not  be  of  much  nse  after 
the  insects  begin  to  work  upon  the  fruit.  Jarring  the  trees  must  then 
tie  the  principal  remedy.  He  regards  the  Paris  green  entirely  objec- 
tionable and  inefficient  as  a  remedy.  Several  machines  recently  in- 
vented for  jarring  trees  and  catching  the  curculio  are  described,  and 
said  to  work  satisfactorily. 

This  year  Mr.  Kiley  has  satisfactorily  ascertained,  by  experiment, 
that  the  Higafphus  curculionis  is  a  parasite  which  brewls  upon  the  larved 
of  the  curculio,  and  de^ti-oys  them  in  great  numbers.  Ue  estimates 
that  three-fourths  of  the  larv®  of  the  curculio  were  killed  by  it  in  18G9. 
He  is  now  propagating  the«e  insects  for  distribution  in  the  diffeivut 
counties  of  the  State,  that  they  may  be  introduced  into  plum  aiid  peach 
orchanls,  and  be  propagated  for  the  destruction  of  the  curculio.  lie 
says  the  pea- weevil,  or  fiea-bng.  I^Bruchtts  pm^)  does  not  deiiosit  its  eggs 
in  the  flowers  or  in  the  pe^  within  the  pod,  as  is  sometimes  taught,  but 
on  the  surface  of  the  young  pods,  wthout  special  reference  to  particular 
parts.  They  are  attracted  to  the  outside  of  the  pod  by  a  "\iscid  "  fluid 
which  dries  white,  and  glistens  HRe  silk.  As  soon  as  the  eggs  are 
hatched,  the  larvge  bore  directly  through  the  pod,  one  entering  each  pea 
and  making  a  puncture  smaller  than  a  pin-hole.  As  the  pea  and  pod 
enlarge,  the  puncture  closes  op,  and  the  larva  excavates  a  small  cavity 
in  one  side  of  the  |)ea,  leaving  its  outer  coating  whole.  In  this  cavity 
it  assumes  the  pupa  state,  and  comes  out  a  periect  beetle  the  next  year, 
usually  abofit  the  time  the  young  peas  are  iu  bloom.  If  the  weevils  are 
in  the  |)eas  when  sown,  they  remain  in  the  ground  till  the  proi>er  time 
to  come  out  and  deposit  their  eggs.  He  recommends  for  their  destruc- 
tion to  inclose  the  peas,  after  they  are  perfectly  diy,  in  a  tight  cask,  and 
keep  them  over  to  the  second  ye§r  before  sowing,  which  will  kill  the 
weevils ;  to  put  them  into  water  jtwt  before  sowing,  when  the  sound 
ones  will  mostly  sink,  and  those  containing  the  weevil  will  rise  to  the 
surface;  or  to  immerse  them  in  hot  water  for  one  or  two  minutes,  by 
which  most  of  the  weevils  will  be  killed  and  the  sprouting  of  the  peas 
not  injured. 

Another  weevil  is  described  bv  Mr.  Eiley,  which  appeared  about  ten 
years  ago  in  Rhode  Island,  and  is  now  found  in  some  parts  of  New 
York,  Illinois,  and  Missouri.  Ue  has  named  it  the  Brtwkta  fabce,  or 
bean-weevil.  It  infests  beans  in  the  same  manner  as  the  pea-wee\'ll 
infests  peas,  except  that  several  larvae  usually  enter  the  same  bean. 
It  is  about  half  as  large  as  the  pea- weevil,  and  of  a  tawny  gray  color. 
De  regards  it  as  indigenous  to  this  country,  and  as  likely,  if  not  checked, 
to  extend  itself  through  the  country,  anil  prove  as  destructive  to  beans 
as  the  fjea-weevd  has  to  peas.  The  same  preventives  may  be  used  as 
fur  destroying  the  i>ea-weevil.  For  catching  the  larv©  of  the  codling 
moth,  (Carpocapsa  pomonella^)  he  prefers  a  baud  of  rags  to  a  band  of  hay, 
tied  around  the  trunk  of  the  apple-tree,  as  it  can  be  more  conveniently 
passed  through  a  roller  or  scalded  an<l  used  again.  If  put  around  the 
tree  about  the  first  of  May,  and  examined  once  in  two  weeks,  till  the 
fruit  drops  oflf  in  autumu,  almost  every  larva  that  crawls  down  or  up 
tbe  tree  may  be  taken  and  destroyed.    Bags  placed  in  the  catches  of 
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the  tree  or  iu  the  brandies  are  of  litUe  coiiseqaence,^ui  the  larva)  viC 
crawl  around  them. 

A  new  worm  has  recently  made  its  appearance  in  Missouri  and  Illi- 
nois, which  Mr.  Kiiey  has  named  Prodenia  autumnaUs^  or  army-woniL 
It  commences  its  depredations  in  August,  and  devours  wheat,  oats,  corn, 
turnips,  buckwheat,  grass,  tomatoes,  &C  It  travels  in  immense  num- 
•bers,  and  destroys  whole  fields  of  grain  or  grass  in  a  very  short  time. 
Be  has  bred  the  insects,  and  finds  that  they  produce  at  least  two  broods 
in  a  year;  sometimes  three  or  four.  As  preventives  of  its  ravages,  he 
recommends  to  plow  ground,  intended  for  fall  wheat,  early  in  the  sesr 
son,  and  to  keep  it  clear  from  all  vegetation  tiU  the  wheat  is  sown ;  also 
to  plow  late  in  the  season  land  on  which  the  worms  have  been  numer- 
ous, ID  order  to  kill  the  pupsd  and  larva  which  have  entered  the  groond 
to  si>end  the  winter.  When  they  are  infesting  grain-fields  and  coveriDg 
the  ground  in  large  numbers,  to  roll  the  land  with  a  heavy  rolleri  which 
will  kill  the  worms  but  not  ii\jure  the  grain, 

NEBRASKA. 

The  third  annual  report  of  the  State  Board  of  Agriculture  of  Nebraska, 
for  the  year  1870,  contains  363  pages.  The  report  of  the  president, 
Bobert  W.  Furnas,  enumerates  in  detail  the  principal  features  of  the 
,  State  relative  to  agriculture,  and  gives  a  statement  of  its  principal  pro- 
ductions. The  State  has  no  mountainous  districts  and  little  rough  or 
broken  land,  the  general  aspect  of  its  surface  being  regular  and  nnda- 
lating,  gradually  rising  as  it  extends  westwiurd  from  the  Missouri  River, 
and  becoming  less  rolling.  The  State  is  abundantly  watered,  especiallj 
through  the  eastern,  middle,  and  southern  portions,  having  the  Missouri 
as  its  eastern  boundary,  the  Platte  flowing  from  west  to  east  entirely 
through  it,  the  Republican^  Big  and  Little  Blue,  Nemaha,  Niobrara, 
and  other  streams,  and  j;heur  numerous  tributaries.  Some  of  the  most 
fertile  soil  of  the  State  is  watered  by  these  streams,  which  are  bordered 
with  wide  strips  of  bottom-lands.  Very  little  is  rocky.  The  valley  of 
the  Platte  is  ten  to  fifteen  miles  in  width,  and  traversed  by  the  Union 
Pacific  Railroad.  This  portion  of  the  State  is  rapidly  filling  ap^  as  is 
the  eastern ;  but  there  will  long  be  room  for  settlers,  as  the  State  is  one 
of  the  largest  size,  having  a  suriace*of  63,300  square  miles,  while  Kew 
York  has  only  47,000.  There  was  public  land  undisposed  of  in  Ne- 
braska, in  1868,  to  the  amount  of  41,624,000  acres.  In  1870  there  wm 
1,067,574  acres  entered,  of  which  456,439  acres  were  for  homesteads. 

The  climate  of  the  State  is  good,  the  average  temperature  being  in 
spring  49<^;  in  summer,  74^;  in  autumn,  510;  in  winter,  50^.  The  win- 
ter is  short  and  mild,  open  and  dry,  with  the  sun  usually  unclouded. 
Little  snow  falls,  which  lies  but  a  few  days;  nor  is  there  much  rain  in 
winter.  It  is  claimed  that  stock  may  be  wintered  well  without  shelter. 
Small  grains  are  planted  in  March,  and  sometimes  earlier ;  com  from 
the  1st  to  the  15th  of  May.  The  summers  are  long  and  warm,  but  the 
prairie  breeze  is  as  constant  as  the  sea-breeze  on  the  coast,  tempering 
the  heat,  so  that  it  is  rarely  oppressive.  The  autumn  sky  is  unclouded, 
and  that  portion  of  the  year  exceedingly  lovely.  Less  rain  falls  in  Ne- 
braska than  in  Ohio,  IncUana,  or  Illinois;  but  tables  compiled  from  the 
meteorological  records  of  this  Department,  covering  the  time  from  1863 
to  1869  inclusive,  show  that  the  rain-fall  during  the  months  from  April 
1  to  October  11  is  but  litUe  less  than  in  Missouri,  Indiana,  Ohio,  and 
Kew  York,  and  greater  than  in  Illinois,  giving  to  the  agricultural  months 
sufiicient  moisture. 

The  soil  is  firom  eighteen  inches  to  two  feet  deep,  being  a  vegetable 
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mold  accumulated  from  the  decayed  vegetation  of  ceuturies,  charged 
\7ith  lime,  and  is  rich,  black,  and  light.  It  rests  upon  a  porous  subsoil 
of  yellowish  clay,  which  has  the  property  of  holding  water  like  a  sponge. 
^^The  soil  of  Nebraska,  resting  on  this  subsoil,  is  Uke  a  rich,  deep,  friar 
ble  garden  mold  thoroughly  underdrained.  It  enables  vegetation  to  resist 
alike  an  exhausting  drought  or  excessive  rains."  The  soil  and  climate 
seem  adapted  to  the  production,  equally  with  other  western  States,  of 
wheat,  com,  hay,  and  the  leading  grain  and  root  crops,  and  its  good 
grazing  capacity  and  the  mild  winters  recommend  it  as  a  fine  grazing 
country.  ^^Considerable  attention  has  been  given  to  cattle-raising,  and 
with  uniform  success.''  The  report  of  the  premiums  awarded  at  the  fair 
of  the  State  board  shows  that  thorough-bred  stock  is  being  raised  in 
the  State,  and  enterprise  in  this  direcuon  is  encouraged  by  liberal  pre- 
miums.   The  president  says,  in  his  report  to  the  board : 

Grskzing  mnst  eventually  bo  a  great  interest  in  Nebraska.  Tbo  western  -part  of  the 
State  contains  much  land  growing  a  abort,  fine,  rich,  ontritions  gprass.  It  is  now  the 
paHtare  of  the  bison  and  the  hunting-ground  of  the  Indian.  These  eronnds  are  weU 
adapted  to  stock-raising ;  a  great  part  of  them  are  well  watered,  and  the  remainder 
may  be  readily  made  so  by  artesian  wells,  which  do  not  need  to  be  bored  to  a  very 
great  depth. 

The  wild  grape  and  plums  in  great  abundance,  and  the  raspberry, 
gooseberry,  and  strawberry  are  native ;  and  hops  equal  to  the  best  cul- 
tivated are  found  in  the  groves  along  the  streams.  Experiments  in 
the  cultivation  of  apples,  pears,  and  peaches  have  generally  been  suc- 
cessful, esiiecially  since  the  completion  of  the  Pacific  Railroad  has  ren- 
dered  possible  the  speedy  transmission  of  young  trees  from  distant 
nurseries,  and,  more  recently,  since  trees  have  become  available  from 
home  nurseries.  The  committee|rOf  the  State  agricultural  fair,  which 
was  held  at  Nebraska  City  in  October,  1869,  reported  upon  finiit  aB 
follows: 

Tbe  ezceUent  quality  and  remarkable  siee  of  the  firnits  were  tho  subject  of  continual 
remark  by  all  spectators,  and  especially  those  representing  the  older  fruit-growing 
States.  A  single  apple  on  exhibition  measured,  in  ciroumierencey  sixteen  and  three- 
quarter  inches^  and  weighed  twentv-nine  ounces.  Pears  and  peacheSi  of  astonishinff 
size,  shared  with  it  the  general  admiration.  One  point  of  excellence  which  forced 
itself  upon  our  attention  was  the  apparently  healthy  condition  of  ail  fruit  on  exhibi- 
tion. Absolute  exemption  from  disease  was  tbe  almost  universal  rule.  The  leading 
characteristics  of  the  different  varities  showed  a  very  near  approach  to  perfection.  As 
it  was  commonly  supposed,  only  a  few  years  since,  that  Nebraska  could  never  become 
a  fmit-ffrowin^  country,  tfaB  practical  denial  which  experimenjb  gives  to  tho  assumption 
is  high^  giatiiying. 

The  following  varieties  of  fruits,  which  have  been  found  hardy  in 
Nebraska,  are  recommended  by  the  committee  for  general  cultivation : 

^j;^{e9.— Detroit  Bed,  Ladies'  Sweeting,  Bed  Canada,  Striped  Sweet 
Pippin,  Yellow  Ingestrie,  Northern  Spy,  Winesap,  Autumn  Strawberry, 
Bed  GilUflower,  Bed  Astrachan,  Willow  Twig,  Bed  June,  Todd's  Pippin, 
Duchess  of  Oldenberg,  Gabriel,  Early  Bed,  Drap  d'Or,  Williams's 
Favorite,  New  York  Pippin,  Early  Joe,  Sdow  Apple,  Keswick  Godlin, 
Mother,  Summer  Pearmain,  Fameuse,  Hyslop's  Grab,  Boman  Stem, 
Small  Siberian  Grab,  Newton  Pippin,  Buffington's  Early. 

Seventeen  other  varieties  are  reported  hardy  under  favorable. circum- 
stances,  and  twenty-two  tender,  though  cultivated  in  the  State,  and 
many  of  them  exhibited  at  the  fair. 

Pears. — Stevens's  Genesee,  French  Jargonelle,  Seckel,  Flemish  Beauty, 


Bartlett,  Eastern  Beurr6,  Beurrd  d'Aremburg,  Oswego  Beurr6,  Bufftun, 
Tyson,  White  Doyenji^,  Belle  Lucrative,  Benrrt  d'Anjou,  Duchesse 

'Ltield,  Howell, 
sent  at  the  fair* 
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Gmjpc^.— Norton's  Virginia,  Catawba,  ToBIalon,  Clinton,  Anna,  Coa 
cord,  Isabella,  Cassidy,  Ives,  Madeira,  Creveling,  Rogers's  Hybrid  31 
Delaware,  Taylor's  Bullitt,  Diatia,  Hartford  Prolific,  lona. 

To  encourage  fruit-growing,  tbe  legislature  has  provided  tbat  i^^ 
of  the  property  of  each  tax-payer  within  the  State  who  shall  plant  and 
suitably  cultivate  one  or  more  acres  of  frui^trees,  at  a  distance  ai»art  of 
not  more  than  thirty  feet,  shall  be  free  t)^m  taxation  for  five  years;  a 
like  amount  being  exempted  for  each  acre  so  cultivated. 

The  rei)ort  states  that  there  is  a  supply  of  timb^T  sufficient  (br  pres- 
ent needs  along  the  fertile  and  well*  wooded  valleys,  consisting  of  oottoQ- 
Wood,  many  varieties  of  oak,  the  elm,  white  ash,  hackberry,  bbck 
Walnut,  hickory,  bass  wood,  coffee- tree,  honey-locust,  and  sycamore. 
In  some  portions  of  the  State,  along  streams,  the  beds  of  which  arc 
sandy  or  rocky,  cedar  add  pine  are  said  to  abound.  On  the  uplands, 
where  fire«  have  frequently  swept  the  prairies,  timber  must  be  cultivatHl 
to  tumish  a  future  supply,  and  tbe  work  of  planting  is  already  initiated 
It  is  claimed  that  every  farmer  can  raise  his  own  fuel  in  five  years  from 
the  seed^  by  selecting  that  of  rapidly  growing  treed,  and  tbiuuing  to 
proper  distances  as  the  growth  becomes  crowded ;  for  in  ever^'  iKirtion 
of  the  State  now  settled  timber  grows  rapidly.  Cottonwotid-trees  in 
l)ouglas,  Cass,  and  Otoe  Counties  have  grown  to  the  height  of  tweotj 
to  fitxy  feet,  and  to  a  circumference  of  one  and  a  half  to  tour  feet,  in  tea 
years;  soft  maple  fifteen  feet,  and  over  two  feet  in  circumference,  in 
seven  years;  common  locust  fifteen  to  twenty-five  feet,  and  one  foot  ten 
inches  to  more  than  three  feet  in  circumference,  in  ten  years ;  Lombardy 

B)plars  grow  twenty  feet  high  in  four  years  in  Cass  County;  and  in 
ouglas  apple-trees  ten  to  twelve  years  old  have  a  girth  of  one  foot 
and  three  inches  to  one  foot  and  sii  inches.  All  that  is  needed  to 
secure  the  growth  of  timber  is  to  plant  the  seed  or  young  trees,  prevent 
the  grass  from  overshadowing  them  while  young,  and  protect  them  from 
fires.  It  is  stated  that  ^^ timber  and  live  fence-growing  in  Soutbeni 
l^ebraska  has  already  demonstrated  the  fkct  of  a  fiivorable  change  in 
both  climate  and  productions,  and  more  abundant  rains.'' 

The  legislature  has  provided  that  $100  of  the  property  of  each  tax- 
payer who  shall  t>laut  and  suitably  cultivate  an  acre  of  iorejit-trees  fur 
timber,  the  trees  to  be  not  more  than  twelve  f^et  apart,  shall  be  free 
firom  taxation  fbr  five  years;  atid  a  like  sum  for  each  additional  acre. 
The  State  Board  of  Agriculture  also  offered  a  premium  of  $50  for  the 
largest  and  best-cultivated  grove  of  timber  in  the  State,  which  should 
be  set  out  in  1870 ;  and  premiums  were  authorized  for  hedges  aud 
orchards.  • 

The  report  states  that  coal,  mnrl.  fine  clay  for  brick-making,  and  salt 
are  found  in  some  portions  of  Neuraska;  and  In  Ilichardson,  Pawnee, 
fTemaha,  Dakota,  and  Johnson  Counties,  light-colored  and  blue  liiiie- 
stone ;  aud  in  Page  and  Saunders  Comities  magnesian  limestone,  for 
building  purposes. 

An  address  delivered  at  the  State  Pair  In  September,  1869,  touches 
upon  many  things  concerning  the  development  of  the  resources  of  tbe 
State.  Toe  president  of  the  board,  in  his  ad<lre^s,  calls  the  attention 
of  farmers  to  the  imiiortance  of  stock-raising  and  dairying,  as  there  is 
and  will  continue  to  be  a  good  demand  for  butter  and  cheese  to  supply 
the  Pacific  States,  as  follows : 

Almost  the  first  throngb  sbi^ent  of  the  Unton  Pacific  RailroAd  was  iwi>nt7-«v«B 
car-loado  of  batt«)r  to  Califoiuia.  Hor  some  reaeoo  but  little  batter  or  obiMM«  is  m^ 
iu  that  St4ite,  and  with  the  completion  uf  tbe  road  a  large  aud  profitable  luarkHii 
opened  for  those  artielea.    With  our  rich  aud  buiuidlefla  pasturefl^  not  one  poand  fibimti 
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lio  to  them,  udIom  mannfikcttired  weat  of  the  Mtafl6nri  River.  We  ougbt  to  be  able  to 
coiupeto  with  the  world  in  this,  and  hold  the  monopoly,  by  furnishing  a  prime  article 
At  a  lower  pricM)  than  from  any  other  source.  And  shippiuir  any  of  these  aiticlea  west 
means,  to  tno  Nebraska  farmer,  cash,  quick  sales,  and  the  uighest  prices. 

Mr.  Frost  claims  that  Nebraska  stands  second  to  California  only  in 
tbe  i>roduction  of  the  greatest  crops  of  wheat  per  acre,  and  that  lands 
which  have  been  cropped  fifteen  years  bear  as  good  crops  as  when  first 
cultivated.  In  com  and  other  grain,  especially  oats,  a  favorable  com- 
parison with  other  favored  Western  States  is  instituted. 

Numerous  reports  from  county  societies  were  made  to  the  board,  and 
are  printed  in  its  annual  report.    Moses  St/ocking,  of  Saunders  County, 
Tocommends  the  growing  of  rye  to  furuish  green  food  for  sheep  in  the 
spring  until  timothy  and  clover  are  grown.    The  rye  fields,  he  asserts, 
may  Oe  pastured  by  these  animals  until  the  middle  of  spring,  with  little 
detriment  to  the  yield  of  grain.    Tbe  value  of  this  grain,  both  for  early 
and  late  feed,  to  supply  tbe  defect  of  the  native  grasses,  is  believed  to 
be  very  great.    Mr.  Stocking  states  that  the  soil,  climate,  and  grasses 
are  uncommonly  well  adapted  to  sheep-raising,  flocks  are  never  diseased, 
and  in  tbe  western  half  of  the  State  wool-growing  at  20  cents  |)6r  pound 
would  be  a  better  business  than  wheat-growing  has  been  in  the  eastern 
half.    Pores^tree  planting  was  continued  in  that  county  until  the  sup- 
ply of  young  trees  became  exhausted,  and  Osage  orange  has  been  used 
abundantly  for  hedges.    Three  nurseries  for  &uit-tree8  have  been  re- 
cently established. 

Mr.  P.  M.  McDonagh  reports  favorable  upon  the  growth  of  fruittrees 
in  Dakota  County,  over  3,000  having  been  brought  into  bearing  recently. 
Timber  is  abundant  In  Richardson  County  apples,  peaches,  pears, 
gnipes,  and  small  fruits  generally  are  successful.  One  firm  of  nursery- 
men delivered  $23,000  worth  of  fruit-trees  at  Rulo  for  planting  in  the 
county  in  18G0-'7O.  Forest-trees  have  also  been  planted  extensively. 
In  Johnson  County  about  $10,000  have  been  paid  for  fruit-trees  within 
two  years,  and  Osage  orange  and  honey-locust  are  grown  in  abundance 
for  hedges.  There  is  a  i>rospect  of  the  early  completion  of  two  railroads 
through  the  county,  and  several  coal  mines  within  its  limits  are  worked 
successfully.  In  Saline  County,  which  is  new  and  thinly  settled,  tbe 
planting  of  hedges  and  forest-trees  has  been  commenced ;  but  little 
uttention  has  been  given  to  fruit.  In  Lancaster,  Cedar,  and  Colfax 
Counties  both  forest  and  fruit  trees  are  being  planted  in  considerable 
numbers^  and  in  Cass  County  special  attention  has  been  given  to  forest 
culture,  and  to  fruit,  which  pays  a  large  profit. 

In  Otoe  County  auout  100,000  pounds  of  wool  from  Merino  sheep  are 
produced  annually.  Everything  there  seems  favorable  to  wool-grow- 
ing. Madison  County  is  also  favorable.  In  Dixon  County  Merino  and 
Southdown  sheep  are  kept;  and  numerous  other  counties  reirort,  from 
hmited  experiments  mostly  with  Merinoes,  conditions  more  than  ordi- 
narily favorable  to  wool-growing. 

The  State  fair,  under  the  control  of  the  State  Board  of  Agriculture, 
was  held  at  Brownville  in  1870,  commencing  September  21,  and  con- 
tinuing four  days.  A  new  and  commodious  hall,  ten  hundred  feet  long  by 
twenty-five  broad,  with  eight  hundred  feet  of  tables,  had  been  built,  and 
stallsand  sheds  for  more  than  five  hundred  head  of  stock  had  been  erected. 
Both  tbe  hall  and  the  stock-pens  were  filled,  and  the  fair  would  have  been  a 
gratifying  success  had  not  rainy  weather  interfered.  Notwithstanding 
tbiS)  the  attendance  was  good  and  constant,  and  the  refiort  of  the 
treasurer  shows  $2,850.95  paid  in  premiums  and  incidental  expenses, 
aad  a  balance  in  hand  of  $420.75,    This  report  from  a  region  not  long 
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ago  considered  as  a  portion  of  the  Great  American  Desert,  exhibits  u 
the  reader,  instead,  a  beautifal  and  fertile  State,  new  but  full  of  intd£ 
gent  energy  in  her  agricaltural  population,  and  destined  to  stand  prooi^ 
nent  among  her  sisters  for  enterprise  and  wealth. 

KSW  HAMPSHIRE. 

The  first  annual  report  of  the  State  Board  of  Agriculture,  by  James 0. 
Adams,  secretary,  was  made  to  the  governor  May  1,  1871,  contains  360 
pages.  It  embraces  a  history  of  the  organized  agricultural  associations  of 
the  State;  a  record  of  the  proceedings  of  the  new  Board  of  Agricnl- 
ture ;  reports  from  many  towns — over  one  hundred,  or  nearly  half  of 
those  in  the  State,  having  responded  to  a  circular  in  which  the  sec- 
retary made  inquiries  concerning  the  present  condition  of  agncd- 
ture;  brief  histories  of  co-oi>erative  organizations,  including  the  New 
England  Society,*  the  New  Hampshire  State  Agricultural  Society,  and 
New  Hampshire  College  of  Agriculture  and  the  Mechanic  Art8,  and  the 
county  agricultural  societies  throughout  the  State;  also  articles  on  the 
cro|>8  and  drought  of  1870,  fertilizers,  live-stock,  land-drainage,  grasso 
and  forage-plants,  plant-life,  the  cereal  crops,  the  dairy.  New  Bamp- 
shire  in  comparison  with  other  States,  farming  in  New  Hampshire,  the 
new  cattle  disease,  and  noxious  insects  and  their  destroyers.  Ihe 
report  also  contains  fourteen  illustrations. 

It  appears  that  the  first  agricultural  society  in  the  State,  of  which 
there  is  aliy  account,  was  organized  in  Rockingham  County  as  eariy  as 
1814,  and  chartered  by  the  legislature  of  that  year.  A  society  was 
organized  in  Oheshire  soon  after,  and  in  Hillsborough  and  Stra^ord 
each,  in  1827,  and  a  small  sum  of  money  was  appropriated  by  the  legis- 
lature  in  the  last-named  year  for  their  encouragement.  In  1819  and 
182(K  societies  existed  in  all  of  thesix  counties  then  in  the  State,  am\  %3,0U0 
had  been  appropriated  and  expended  for  the  promotion  of  agriculture. 
A  State  Board  of  Agriculture,  one  of  the  first  in  the  country,  was 
chartered  by  the  legislature  in  1820.  consisting  of  the  presidents  of  the 
county  societies,  and  one  delegate  m>m  each.  The  board  organized  in 
1821,  with  William  Badger,  president,  and  Matthew  Harvey,  secretary, 
both  of  whom  were  subsequently  governors  of  the  State. 

The  first  report,  now  very  rare,  was  made  and  printed  in  1822,  and 
was  regarded  as  an  able  document  The  board  and  its  constituent 
organizations  gradually  died  out,  and  no  new  board  was  appointed  until 
1870,  nearly  half  a  century  after  the  first  one  reported. 

The  present  Board  of  Agriculture,  appointed  by  the  governor,  con- 
sists of  ten  members,  one  from  each  county,  as  follows:  Moses  Hum- 
phreys, of  Concord,  Merrimack  County,  president ;  James  O.  Adams,  of 
Manchester,  Hillsborough  County,  secretary;  Thomas  Cogswell,  of 
Belknap;  Sampson  W.  Buflfum,  of  Cheshire;  W.  H.  H.  Mason,  of  Carroll; 
Lather  B.  Hoskins,  of  Gralton ;  Hiram  R.  Roberts,  of  Strafford ;  Joseph  F. 
Lawrence,  of  Rockingham ;  Nathan  R.  Perkins,  of  Coos;  John  S.  Walker, 
of  Sullivan.  Different  members  are  detailed  to  attend  the  various 
county  fairs  and  report  upon  them  to  the  board ;  and  •the  members  are 
expected  to  visit  the  town  fairs  in  their  vicinities.  The  board  held 
meetings  during  the  year  at  Concord,  Manchester,  Milford,  Winchester, 
Keene,  Lebanon,  Derry,  Chester^  Meredith  Village,  and  Exeter,  some  of 
the  members  being  present  to  unite  with  local  organizations  in  encourage 
ing  discussion  upon  agricultural  matters,  rather  than  for  conference 
among  themselves.  In  this  manner  the  board  seems  to  have  awakened 
much  interest  throughout  the  State,  and  to  have  secured  the  co-operatios 
of  its  intelligent  farmers  in  promoting  agriculture. 
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In  an  address  upon  the  subject  of  crops  and  the  dronght  of  1870,  de- 
livered before  the  farmers'  meeting  at  Concord,  the  secretary  of  the 
board  recommended  abundant  manaring  and  deep  stirring  of  the  soil, 
as  the  best  means  to  prevent  the  destructive  effects  of  drought.  Dnder- 
draiuing  is  commended  as  equally  serviceable  upon  dry  and  wet  j[ands 
Id  seasons  of  drought,  as  the  soil  is  thus  kept  porous.  Of  deep  tilling 
and  high  manuring  he  says: 

I  have  at  this  moment  in  my  mind  gardon-lots  deeply  plowed,  spaded  to  the  depth 
of  eighteen  inches,  and  ma<le  rich  with  the  mannrial  products  of  the  bam-yani  and 
hog>p«n,  which  were  covered  with  a  loxoriant  ^wth,  while  other  lands  side  by  side 
with  them,  that  had  not  been  thoroughly  tilled,  yielded  to  the  influence  of  the 
weather,  and  were  profitless. 

Id  an  article  upon  fertilizers,  it  is  stated  that  those  called  commercial 
or  artificial  are  used  most  abundantly  where  the  lands  are  most  fertile, 
showing  that  they  stand  the  test  by  the  side  of  composted  and  barn- 
yard manures,  and  they  are  employed  by  the  best  class  of  farmers,  nearly 
all  premium  crops  having  been  grown  with  their  use.  In  the  town  of 
Hatfield,  Massacbui^etts,  one  of  the  best  farming  towns  in  the  Connec- 
ticut Valley,  $35,000  were  expended  in  1869  in  commercial  fertilizers, 
more  than  the  profits  uiK>n  farmiag  in  some  towns  where  only  common 
maonre  was  used.  Such  fertilizers  are  claimed  to  be  necessary  upon 
laod  loug  in  cultivation  and  enriched  only  by  animal  manure,  and  the 
nse  of  the  latter  is  not  lessened  or  made  undesirable  by  the  employment 
of  the  former,  both  being  needed  to  restore  to  the  soil  the  qualities  re- 
moved by  the  abundant  sal^  in  market  of  hay  and  other  products  onoe 
consumed  apon  farms.  •       ^ 

More  than  half  a  million  dollars  are  now  annually  paid  for  commercial 
fertilizers  in  the  New  England  States  and  in  New  Hampshire,  all  which 
areofiered  for  sale  are  analyzed  under  the  direction  of  the  Board  of  Ag- 
riculture, according  to  law,  for  the  protection  of  the  farmers  against 
fraud.  In  three  succeeding  articles  containing  minutes  of  remarks  by 
practical  farmers  at  meetings  of  the  board,  the  use  of  phosphates  is 
highly  commended  as  beneficial  to  old  lands  and  the  crops  of  the  State. 
Colouel  Clough  stated  that  corn  is  made  more  productive  by  their  nse, 
and  the  crop  advanced  two  weeks — an  important  consideration  where 
there  is  frequent  danger  from  early  frost. 

Dr.  W.  H.  H.  Mason  states  that,  in  late  efforts  to  improve  the  sheep 
of  New  Hampshire,  the  results  are  the  extinction  of  many  flocks  and  the 
deterioration  of  those  remaining. 

These  results  are  attributed  to  promiscuous  crossing,  without  regard 
to  the  proper  varieties  that  should  be  united,  and  inattention  to 
other  conditions  of  improvements.  When  crossing  is  promiscuouS| 
bad  qualities  have  an  especial  advantage.  Some  breeds,  as  the  South- 
down and  Merino,  cannot  be  improved  by  crossing  with  others;  while 
native  sheep  'are  improved  by  it.  The  two  objects  of  sheep-breeding, 
mutton  and  wool,  are  answered  when  we  get  the  best  mutton  and  most 
desirable  wool.  The  full-blooded  Merino  is  taken  for  a  basis  of  the  flne- 
wooled  sheep,  and  the  full-blo«ded  Gotswold  for  the  coarse ;  though  he 
admits  there  may  be  a  question  of  superiority  between  the  latter  and 
the  Leicester,  for  coarse  wool.  But  for  health,  hardiness,  and  longevity, 
the  Ootswold  ranks  first  among  coarse-wooled  sheep,  and  surpasses 
all  but  the  Sojithdowns,  which  are  best  for  mutton.  They  are  also 
very  prolific,  and  good  mothers.  Both  Gotswold  and  Leicester  make  good 
crosses  witn  our  common  sheep,  giving  to  the  offspring  heavy  wool, 
which  is  shorter  and  thicker  than  the  fleeces  of  the  former  breeds. 
Be  disapproves  of  breeding-in,  except   occasionally,  for  the  purpose 
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of  ^^gettlog  tbe  blood,"  claiming  tbat  close  breeding,  steadily  foUovfd 
oontuniiuatea  tbe  blood  and  spoils  tbe  beanty  and  symmetry  of  tk 
animal.  One  cause  of  degenera^sy  in  flocks  be  attribates  to  tbe  use  e( 
young  rams  that  bave  not  become  mature  in  bone  and^uscle,  afti 
lack  vigor.  This  is  of  so  much  consequence  that  a  sbeep-grower  wbc 
does  not  avoid  tbe  practice  should  not  expect  to  be  success!  ah  lif 
thinks  that  wool  should  be  cut  without  washing  the  sbeepi  this  being 
better  for  the  health  of  the  flock,  and  because  well-vvasbed  wool  brings 
no  better  price  than  wool  poorly  washed.  Lambs,  if  vigorous,  and  tbe 
weather  is  not  too  cold,  should  be  castrated  when  three  days  old,  and 
by  extra(;ting  thegland  rather  than  excision,  as  they  suffer  less  at  that 
age,  and  there  is  no  loss  of  blood  by  the  method. 

For  breeding  purposes  it  is  recommended  that  the  parents  be  selected 
from  such  as  have  small  heads,  as  a  hard  parturition  im|)erils  both  tbe 
mother  and  lamb,  ^^  Sell  the  large-headed  lambs;  keep  the  Kniall-beaikd 
ones  for  breeders.  A  sheep  with  a  small  head  and  capacious  chest 
filled  with  healthy  lungs,  with  a  fair  development  of  other  puru  ei 
tbe  body,  carries  bis  own  recommendation,  and  from  whatever  6{M9cir& 
variety,  or  family  he  may  come,  will  not  fall  in  hardiness,  health,  aod 
proilucti  veneas.'* 

In  discussing  the  qualities  of  the  breed  of  cattle  suitable  for  the  State, 
at  one  of  the  meetings,  Mr.  8.  W.  Bulfum  said : 

It  is  a  sbame.that  the  app*icnltnra)  society  offers  premiams  for  grade  aniniala.  It  is 
a  loss  to  tbe  coiiotry  and  tbe  State,  aud  nn  worthy  of  any  men  called  apon  iooiStx 
premiums.  |t  is  going  back  a  huudrod  years.  *  *  *  Tbe  Cheshire  Conotv  eauU 
are  worth  a  ceut  a  pouDd  more  for  fatteniug  purposes  thfui  any  othi^iF,  sixupjy  Wanft^ 
we  use  the  pure  blood  iuHtead  of  tbe  grade  bull. 

Mr.  niram  R.  Roberts,  in  an  q4dress  concerning  <<neat  stock  for  2^cw 
Hampshire,"  states  that — 

Good  Judges  estiniate  that  any  man  may  double  the  valno  of  bis  stocli  in  two  years 
by  tbe  lutroductiou  of  blood-cattle.  Others  estimate  the  gain  as  high  as  $10,  yearly, 
per  brad.  I  think  that  |.S  net  yearly  gain  of  blood-cattle  over  the  native  is  not  a  bi<^ 
estimate,  and  would,  if  appUed  to  aU  Uie  cattle  in  our  State,  amount  to  tbe  niee  Uttb 
Bum  of  91,500,000  aunnally. 

Mr.  George  F.  Beede  states  that  the  bay  crop  is  the  most  important  of 
any  in  New  Uampshire,  corn  being  second ;  estimating  corn  to  be  voitb 
$1  per  bushel,  aud  hay  $12  per  ton,  the  value  of  the  latter  orop  is  ax 
times  as  great  as  that  of  the  former.  The  pasturage  and  bay  of  tbe 
State  are  worth  annually  812,000,000  at  a  low  estimate.  Tbe  advoisatee 
of  corn  crops  say  that  the  yield  can  easily  be  doubled  by  proper  selec- 
tion of  seed  and  improved  methods  of  culture ;  and  he  thinks  that  tbe 
grass  crops  may  be  doubled  sooner  and  more  easily,  adding  aoorber 
twelve  millions  to  the  income  of  the  farmers  of  that  State.  His  soil  is 
heavy,  brownish  loam,  resting  on  a  yellow  loam  subsoil,  and  a  somewhat 
clayey  hard-pan ;  and  the  system  which  he  found  the  best  to  secnre 
satisfactory  bay-crops  is  in  substance  as  follows:  After  breaking  ap, 
be  plants  never  more  than  two  seasons,  and  before  seeding  with  grain 
and  grass-seed,  applies  the  manure  to  tue  previous  crop.  He  advices 
not  to  umuure  at  the  time  of  seeding  down,  unless  it  is  done  in  the  fall. 
as  the  straw  is  stimulated  at  tbe  expense  of  the  grain,  making  the  yield 
light.  In  applying  manure  he  does  not  plow  it  in,  but  after  plowini: 
de^p,  yet  not  deep  enough  to  turn  up  too  much  of  the  snbsoil,  spreads 
it  on  the  furrows  and  works  it  in  thoroughly  with  the  barrow  and  cult: 
vator.  The  first  harrowing  is  done  with  a  coarse,  iron-toothed  harrov, 
in  which  the  teeth  are  not  less  than  ten  inches  long  below  thefnune.  The 
grain  is  sown  after  the  first  harrowing  and  covered  with  a  st^  coin 
vator,  after  which  the  ground  is  again  harrowed,  and  re-harrpwed  widi 
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the  Bhort  projection  of  the  drag-teeth  nnderDeatb,  to  break  up  lamps  \n 
the  soil.  The  beads  of  the  barrow-teeth  shoold  extend  three  inches  &odi 
the  frame  to  be  servioeablc  for  this  purpose.    The  land  is  now  ready  fpr 
grass-seed,  which  is  sown  mixed  as  follows:  one-half  bi^sbel  of  timothy, 
cue  bushel  of  red-top,  and  ten  pounds  of  western  red  clover-seed  per 
acre.    The  process  of  seeding  is  finished  with  ^  roller  or  a  bruttb-harrow, 
preferably  the  former,  as  it  leaves  the  seed  as  evenly  distributed  as  when 
sown.    If  the  roller  is  in  two  sections,  it  wj)]  not  drag  the  soil  in  turning* 
A  roller  is  also  best  because  it  compac^ts  the  soil  about  thes4>eds,  presses 
SQiall  stones  into  the  earth,  and  leaves  the  surface  smooth  for  mowing, 
and   less  exposed,  to  the  influence  of  drying  weather.    Mr.  Beede's 
rule  is   to  seed    light  with   grain   and   thick  with   grass-seed   to  get 
a  goo<I  catah  and  fine  quality  of  hay,  and  he  prefers  wheat  and  barley 
to  oaUs  to  seexl  with.     Ue  is  careful  to  cut  the  grain  above  the  top  of 
the  young  grass-plants,  as  their  leaves  are  the  life  and  support  of  the 
pl'ints.    A  mixture  of  pure  tine-grouinl  bone  ami  plaster,  in  equal  propor- 
tions, preparer!  a  week  bi^fore  usjng,aud  sown  at  the  rate  of  four  hundred 
pounds  to  the  acre  on  the  clover  alter  the  grain  is  cut,  is  recommended 
as  a  lusting  manure,  which  will  increase  the  yield  three  to  four  tons  of 
bay  i>er  acre  in  five  years,  as  ascertained  by  careful  experiment,  and 
the  cost  would  not  be  more  than  $^  per  acre.    Mr.  Beede  sttites  that  his 
best  success  has  been  with  land  seeded  in  the  month  of  September,  the 
grass-seed  being  sown  alone:  and  thnt  he  raises  grass  crops  most 
ecououiically  U|)on  tiledraineu  land,  which  he  considers  the  cheapest 
permanent  draining,  all  things  considered.    On  two  and  one-half  acres  of 
lowland,  from  which  he  got  oidy  one  and  a  half  tons  of  hay  before  drain- 
ing, be  cut,  after  draining,  in  one  season,  eight  tons  of  cured  hay,'  in 
two  crops.    The  increase  in  the  crop  at  market  prices  would  have  paid 
for  the  draining,  which  cost  $50  per  acre.    Se  truly  remarks: 

Wlint  d  rash  tbero  would  be  amonff  capitalists  if  there  wan  an  investment  paying 
from  60  to  UK)  per  cent,  annnally  I  Fanuers  have  just  such  an  luvestuieut  In  dniining 
thuir  wet  lau^s  and  seeding  them  with  the  graaiies. 

Tbe  best  time  for  cutting  hay  depends  upon  the  use  for  which  it  is 
intended.  Mr.  Beede  believes  it  best  for  young,  growing  aniinals  and 
milch  cows  when  cut  previous  tb  the  appearance  ot  the  flower;  for  work- 
ing horses  and  oxen,  just  after  bloasoming.  He  commences  baying 
early,  and  fe.eds  that  which  is  first  cat  to  young  stock  and  cows,  and 
the  later  cut  to  working  animals.  The  idea  that  late-cut  grass  spends 
best  arises  from  the  fact  that  its  fibers  become  tough  and  woody,  ancl  it 
is  less  palatable  to  stock.  Tbe  practice  of  cutting  late  tends  to  exhaust 
the  land  and  run  the  graas-iu*op  out.  This  he  has  learned  from  experi- 
meot.  His  recipe  for  making  bay  is,  ^^  Make  hay  the  last  of  June  and 
the  first  of  July,  when  the  sun  shines." 

As  it  regards  the  general  management  of  grass  lands,  in  order  to  keep 
up  their  fertility  aud  secure  an  annual  heavy  yield,  there  are  the  three 
metho<l»  of  to))-dressing,  rotation,  and  breaking  up  in  summer  and  re- 
seeding  in  September.  The  top-dressing  is  sinipleni,  cheapest,  and  most 
profitable.  It  does  not  require  a  very  rien  compost  to  give  large  returns. 
Top-dressing  should  be  applied  before  tbe  fall  rains,  the  last  of  October 
or  first  of  November.  Six  cords  of  compost,  composed  of  four  [)arts  of 
loam,  road-wa^h,  muck,  leaf-mold,  or  waste  of  charcoal  pits,  aud  one 
j)art  uf  rich  barn-yard  manure,  well  mixed,  are  used  on  an  acre,  evenly 
spread  aud  dragged  in  among  the  stubble  with  a  heavy  brush-di*ag.  This 
top-dre«sing  is  applied  after  the  third  annual  crop,  and  every  second  sea- 
son thereafter  uutiVthe  land  is  again  broken  up.  In  this  way  oiore  profit 
is  Qbtaiued  from  th^  manure  than  can  be  had  by  ^plying  it  with  a  cpm 
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crop.  Mr.  Beede  sums  np  his  observations  and  experiments  in  the  Col' 
lowing  rules,  covering  the  most  essential  points  to  observe  in  the  cnlti 
vation  of  grass-lands:  ^^1.  The  soil  should  be  thoroughly  prepared* 
drained,  and  well  enriched ;  2.  Thick  and  even  seeding ;  3.  Early  catting ; 
4.  Frequent  top-dressing." 

The  report  contains  an  article  concerning  the  appearance,  in  ISTO,  of 
an  epizootic,  new  among  the  cattle  of  this  country,  called  ^Hhe  foot  and 
mouth  disease,"  which  extended  from  Massachusetts  into  the  south- 
eastern portion  of  New  Hampshire,  and  which  has  happily  disappeared. 
The  disease  receivexl  attention  in  the  annual  report  of  this  Department 
for  1870,  under  the  head  of  Epizootic  Aphtha:,  Its  appearance  attracted 
tbe  immediate  attention  of  the  board  of  agriculture,  and  caused  the 
recommendation  of  legislation  which  would  enable  such  persons  as  tbe 
governor  might  appoint  to  act  with  promptitude  for  the  general  good 
in  case  of  the  future  appearance  of  such  diseases  among  the  cattle  of 
that  State. 

Mr.  W.  W.  Oolbum,  of  Manchester,  has  a  brief  paper  in  the  repeat 
ux>on  the  birds  of  the  State,  in  relation  to  their  benefit  to  the  fanner. 
He  divides  them  into  three  classes:  those  which  do  neither  good  nor 
harm,  as  the  aquatic  fowl,  shore  birds,  and  most  of  the  game  birds; 
those  which  do  both,  embracing  the  crow  family  and  birds  of  prey;  and 
those  which  may  be  said  to  do  only  good,  includiug  nearly  all  the  order 
insessoresj  or  perching  birds.  Of  the  second  division,  he  considers  only 
the  harrier  or  mouse-hawk  worthy  of  protection,  the  question  as  to  the 
comparative  benefit  and  evil  of  the  crow  family,  including  the  jay^  being 
undetermined. 

This  first  annual  report  of  the  board  of  agriculture  of  New  Hampsiure 
contains  many  articles  of  special  interest  to  the  fSarmers  of  that  State. 
Of  this  class  is  the  address  by  Mr.  J.  F.  Lawrence,  relative  to  the  agri- 
cultural  capabilities  of  New  Hampshire  compared  with  those  of  ot^r 
portions  of  the  country,  and  tbe  best  means  of  inducing  the  young  men 
of  the  State  to  remain  at  home  in  preference  to  emigrating  to  the  West 
or  other  sections  of  the  country.  After  visiting  all  the  New  EngUind  and 
many  of  the  Western  States,  and  observing  their  industries,  soil,  manner 
of  culture,  production,  and  natural  characteristics,  Mr.  Lawrence  affirms 
that,  so  long  as  New  Hampshire  can  easily  maintain  twice  her  pre;sent 
population,  her  offers  to  her  citizens  are  as  generous  as  can  be  rea»oii' 
ably  expected  from  abroad.    He  says : 

Toa  will  find  no  State  whose  laws  give  more  ample  protection  to  person  and  property, 
and  which  imposes  burdens  of  taxation  more  justly,  and  under  whoee  laws  not  only  ^ 
broad  acres  or  the  wealthy  are  protected,  but  he  who  only  owns  a  cottage  and  tbe  sod 
on  which  it  stands,  may  feel  an  indisputable  right  to  what  he  claims,  wliich  no  power, 
wealthy  or  combination  shall  wrest  from  him. 

There  is  no  State  under  whose  laws  the  wealthy  or  the  strioken  child  of  poveorty  sfaaU 
share  greater  or  more  equal  advanta^  for  education.  *  •  *  Then,  I  submit,  can 
we  do  better  than  to  stand  by  and  live  in  our  noble  Statef  Should  we  not  pot  forth 
new  efforts  to  make  it  what  it  can  be  made  to  be  f  We  call  our  State  msKed  and  broken, 
while  others  call  it  mountainous  and  beautiful  We  leave  it  for  the  cities  and  sea-aide 
for  our  pleasure,  while  those  from  distaut  States  come  hither  to  our  mooutaiiw  and 
sta^  here  the  eutire  summer,  and  onl^  leave  us  to  return  wh^n  tiie  spring  birds  return 
again.  That  we  have  sterile  lands  in  New  Hampshire  it  is  useless  to  oeny,  but  tber 
can  be  left  for  grazing  and  the  growth  of  fuel  and  timber.  Bat  there  is  good  laod 
enough  iu  our  State  to  easily  support  twice  its  present  population.  Ten  acres  make  s 
large  farm  iu  England,  but  our  farmers  want  to  count  tneir  acres  by  the  hundreds,  and 
the  conseqneoco  is  that  they  are  poorly  cultivated,  or  scarcely  cultivated  at  all.  Lrt 
these  eood  lauds  be  divided  and  subdivided,  and  let  new  and  cheerful  homes  arise  ill 
around  us. 

Mr.  Lawrence  states  that  fields  in  many  parts  of  Ifew  Hampshire  are 
kept  in  grass  with  profit  longer  than  they  could  be  with  the  same  amoonc 
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of  manure  in  some  of  the  celebrated  farming  regions  of  neighboring 
States,  and  believes  that  with  as  liberal  an  employment  of  commercii3 
manures  and  carefol  cnltivation,  the  tillable  lands  'would  not  be  behind 
them  in  production  and  profitable  returns.  But  that  large  £arms  and 
careless  forming,  which  too  often  gp  together,  and  the  imgg^  character 
of  x>ortions  of  the  State,  are  wholly  chargeable  with  the  removal  of  its 
hardy  youth  and  the  decrease  of  its  population,  cannot  be  true  so  long 
as  such  advice  as  follows,  given  by  the  same  writer,  is  needed  in  any 
general  sense  among  its  inhabitants: 

Keep  yoar  boys  and  girls  at  home,  but  don't  expect  to  keep  them  there  by  throwing  to 
them  the  cha£f  and  keeping  the  grain  yonrsel  ves.  Don't  adc  or  expect  improbable  things 
of  them.  Don't  expect  thom  to  love  a  home  which  has  nothing  m  it  to  make  it  lovely^ 
but  where  it  is  constant  servitade  from  morning  till  night,  f^n't  expect  them'to  love 
yonr  old  hillsides  when  you  have  never  given  them  anyuiing  there  bat  hi^,  doU  work. 
Dont  expect  your  daughters  wiU  love  &e  old  homestead  ^en  they  have  got  to  leave 
it  to  learn' the  first  lesson  in  culture  or  innocent  i>leasure. 

Make  your  home  cheerful,  and  you  will  make  it  a  happy  one.  Instead  of  making 
lAie  boy  hoe  all  day  on  the  hillnde  for  you,  let  him  hoe  a  half  day  there  occasionally  for 
himself.  You  have  land  enough.  Plow  up  an  acre  for  the  boy,  and  let  him  have  what 
be  raises,  and  you  will  soon  find  that  what  little  leisure  time  he  has  will  be  spent  there 
insteail  of  running  to  the  village.  Don't  make  him  put  all  his  proceeds  in  the  btink, 
for  he  will  soon  tire  of  working  for  money,  which  does  him  no  good.  Let  him  take  a 
certain  portion  of  it,  and  buy  something  to  read  or  to  make  his  room  or  home'pleasant. 

NEW  YOBK, 

The  twentip^-ninth  volume  of  the  transactions  of  the  l^ew  York  State 
agricultural  society  embraces  reports  of  the  executive  committee; 
county,  town,  and  union  societies,  farmers'  clubs,  and  of  the  State 
entomologist;  articles  on  the  grasses  and  their  culture^  pleuro-pneumo- 
nia;  abortion  in  cows;  management  of  poultry;  dippmg,  pouring,  and 
shearing  sheep;  duties  of  veterinary  surgeon  in  examining  horses  as  to 
soundness,  on  improvement  in  agriculture;  diseases  of  animals;  im- 
portance of  improved  breedd  of  stock;  discussions  on  c^apital  in  farm- 
ing; treatment  of  daily  stock;  bee-culture;  fences  and  fence-building; 
and  memorials  of  Benjamin  P,  Johnson,  and  Herman  Ten  Eyck  Foster. 

Mr.  John  Stanton  Gould,  in  an  article  on  the  grasses  and  their  cultiva- 
tion, shows  the  great  value  of  tSiis  department  of  agriculture  on  the 
prosperity  and  wealth  of  the  country.  He  says  3,000  species  of  grasses 
are  now  known  to  botanists,  and  new  ones  are  being  constantly  discovered 
by  travelers  in  unexplored  regions.  Many  of  the  species  are  perennial, 
and,  unlike  most  other  plants,  are  uninjured  by  cropping  and  the  lacer- 
ation of  their  herbage.  To  many  species  cropping  is  beneficial  and 
absolutely  necessary  to  prevent  their  running  out.  Of  the  whole  num- 
ber of  species,  only  about  thirty  have  been  brought  into  general  cultiva- 
tion. The  annual  product  of  hay  in  the  United  States  is  not  far  from 
25,000,000  tons,  which,  at  $10  per  ton,  would  amount  to  $250,000,000. 
The  quantity  of  pasture-land  is  about  double  that  of  meadow,  and  tSe 
product  would  be  worth  as  much  as  the  hay  from  the  meadow,  or 
$260,000,000,  making  the  total  value  of  the  grass  crop  in  the  United 
States  $500,000,000.  The  annual  value  of  the  grass  crop  of  Kew  York 
is  $80,000,000 ;  of  New  England,  $70,000,000.  It  is  known  from  official 
data  that  the  grass-fields  in  Kew  York  produce,  on  an  average,  ninety- 
six  tons  of  hay  to  one  hundred  acres.  Many  farmers  get  two  and  a 
half  to  three  tons  per  acre;  and  some  get  six  or  seven  tons  by  cutting 
two  crops  in  a  season.  Active  and  energetic  farmers  are  not  satisfied 
with  less  than  two  or  three  tons  per  acre  on  any  soil,  ot  in  any  climate. 
Near  the  city  of  Edinburgh,  Scotland,  twenty  tons  of  hay  have  been 
25  A 
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taken  in  one  season  from  an  acre  of  irrigated  meadow-land,  at  mm- 
eral  cuttings* 

Mr.  Gould  contends  that  the  annual  average  crop  of  hay  per  aeic 
may  be  doubled  throughout  the  United  States  by  proper  caltivatioo. 
To  accomplish  this  result,  he  recommends,  first,  that  farmers  make  Urn 
selves  acquainted  with  the  different  species  of  grasses  in  caltivatioD,  aod 
select  such  as  are  specially  adapted  to  the  soil  in  which  they  are  to  be 
grown,  and  to  sow  several  kinds  together;  secondly,  to  mjemure  freqoenttj; 
thirdly,  to  reseed  when  grasses  begin  to  die  out;  fourthly^  to  under* 
drain  when  the  land  is  too  wet  and  cold ;  flfbhlyf  to  irrigate,  if  possible, 
and  especially  if  more  than  one  crop  is  to  be  cut  in  a  season;  sixthly,  to 
keep  cattle  from  cropping  the  grass  close  to  the  ground,  and  poactusg 
the  fieldslate'in  autumn  and  winter;  seventhly,  not  to  mow  too  clooel;, 
especially  timothy,  which,  if  cut  below  the  lower  joint,  is  almost  oertus 
to  die  out.  Thousands  of  dollars  are  lost  annually  by  neglectiogtius 
one  principle.  One  common  reason  why  grass-seeds  frequently  M  to 
germinate  is  because  they  have  been  allowed  to  heat  and  mold  in  ^ 
mow  before  thrashing.  Grass  cut  for  seed  should  be  spread  out  on  tie 
thrashing-floor,  and  turned  daily  until  thoroughly  dried.  Sir.  Gould 
concludes,  by  recommending  that — 

The  young  farmer  sbould  keep  a  blank-book  in  some  convenient  j)lace,  in  which  he 
may  record  all  tbe  observations  on  the  grasses  which  he  makes  dnnug  the  year.  He 
should  observe  which  is  the  first  grass  on  the  farm  to  start  in  the  spring;  wbick  tiid 
cattle  seem  fondest  of  at  different  seasons  of  tiie  year;  which  they  thrive  beit  on; 
which  gives  the  most  batter ;  which  the  most  cheese ;  which  exhaosts  the  laod  wA\ 
which  grows  best  on  wet  land,  and  which  on  dry ;  the  different  aspects  preoentod  ^ 
the  same  grass  when  growing  on  sandy  and  clayey  soils;  indeed,  all  the  xaodtfioatiooi 
produced  by  different  soils  on  the  same  species :  what  kind  of  manures  are  b«st  ftdaptta 
to  each  soil;  which  loses  the  most  weight  in  drying;  the  effect  of  earlv  aod  Istoeiit- 
tin^  on  the  succeeding  crop ;  tbe  insect  enemies  to  which  each  kind  U  most  liable; 
which  matures  ite  seeds  best ;  the  effect  of  shade  and  sunshine  j  which  reoata  dfoog^ 
best ;  the  size  of  the  interspaces  between  the  culms }  the  disposition  to  throw  o>it^^ 
from  the  roots.  These  and  man v  other  matters  which  will  i*eadily  suggest  thtaaartt 
to  the  observing  farmer,  if  carefully  observed  and  accurately  reoorded,  xnSaooofn 
Of  ao  accumulation  of  reliable  fiEMsts  in  all  parts  of  the  country  which  will  eoaUBa*  to 
o8t<ablish  a  perfect  science  of  the  grasses.  Guided  by  the  knowledge  thus  acquM^ 
shall  learn  to  adapt  the  diffeit^nt  grasses  to  the  soils  most  favorable  to  their  piodacUon, 
and  to  increase  the  crox)s  to  an  extent  that  we  little  dream  of. 

Professor  James  Law,  of  Cornell  University,  gives  some  excellent 
directions  for  detecting  and  curing  diseases  in  domestic  animals,  and 
shows  the  necessity  for  a  better  kuowledge  of  the  veterinary  art  among 
a^jiculturists,  to  prevent  losses  and  cruel  treatment  of  real  or  imagioaiy 
diseases.  He  refers  to  a  disease  misnamed  ^^  hollo w-hom  "  or  "  hom-ail) 
and  protests  against  boring  the  horns  or  sawing  them  off  aad  applying 
pepper  and  salt  or  other  irritants  for  this  disease  as  a  fiendish  pracooe, 
and  says  the  true  symptoms,  which  are  those  of  fever,  should  be  songnt 
Oft,  and  the  proper  remedy  applied : 

If  the  animal  is  chill,  shivering,  or  has  a  rough,  sUring  coat,  and  if  the  horn  i*  n^* 
naturally  cold,  give  an  injection  of  three  qaarts  of  warm  water,  repeatui§  it  if  » ^J 
thrown  off.  Administer  by  the  mouth  several  quarts  of  warm  gruel,  con  taming  &ix  or 
eiffht  onnces  of  whisky,  brandy,  or  gin ;  or,  if  attainable,  four  ounces  of  sweet  spink 
ofniter,  or  Ave  drams  of  carbonate  of  ammonia.  Blanket  the  patient  wartoiy  uod 
head  to  tail,  and  actively  hand-rub  the  limbs.  A  good  plan  is  to  heat  dry  bnn,^H 
and  sand  in  a  stove ;  put  it  in  a  long,  broad  bag,  and  lay  it  along  the  beast's  spiQeuo^' 
shoulder  to  rump ;  or  wring  a  thick  rug  out  of  very  hot  wat«r,  lay  it  over  t^*5"¥  J 
back  from  head  to  tail,  cover  it  with  several  dry  rugs  or  buffalo-skins,  awl  bina  tuco 
closely  to  the  skin  with  surcingles,  that  the  heat  may  be  retained.  The  limbs,  0}«a°' 
while,  may  be  actively  rubbed,  aud  then  tied  up  in  warm  flannel  baoth^^c^  ^\\v 
applied,  so  as  not  to  impede  tl^e  circulation.  In  naif  au  hour  the  patient  will  oflW 
be  in  a  glow  of  warmth  and  covered  with  perspiration.  The  coverings  ^^^^ 
removed  gradually,  one  by  one,  and  the  damp  one  quickly  replaced  by  ausmpw  <^ 
one,  after  one  and  a  half  to  two  hours.    Dangerous  inflammatlona  in  the  chest,  aw^- 
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mexi,  Ac,  may  ofico  bo  warded  off  by  iheee  maasores,  wheu  tokeu  in  the  initial  »tas»; 
and  thoosh  a  litHe  more  troableaome  than  the  gimlet  snrgory,  it  has  the  companfiating 
claims  oxDoing  at  once  rational  and  socciBfisfoL 

He  claims  that  real  horn-ail  is  a  disease  of  very  nire  occurrence, 
bat  it  may  sometimes  exist  Matter  collects  inside  of  the  h<»ii,  and 
even  in  the  forehead,  in  larger  quantity  than  can  be  readily  discharged 
through  the  nostrils.  It  may  be  recognized  by  the  discharge  from  the 
nose  of  whitish  or  yello\vish  matter,  and  sometimes  pore  blood ;  by  the 
heat  and  tenderness  of  the  root  of  the  horns  and  forehead,  by  the  hang- 
ing head,  the  partially  closed  eyes^  great  dullness  and  listlessness ; 
and  by  the  absence  of  a  hollow  sound  wh^i  the  forehead  is  genUy  tapped 
with  tiie  tip  of  the  middle  finger.  Boring  the  horn  with  a  gimlet  or 
sawing  off  must  not  be  employed  as  a  remedy.  ^'  The  treatment  should 
be  absoluto  rest,  a  dose  of  opening  medicine,  a  semi-liquid,  more  stimu- 
latmg  diet,  the  application  of  cold  water^  or  even  hot  fomentations, 
steadily  maintained,  to  the  forehead,  steaming  the  nostrils  by  hot- water 
vapor,  and,  in  obstinate  cases,  opening  the  cavity  in  the  interval 
between  the  eyes,  and  syringing  it  out  daily  with  a  mild  astringent 
lotion  until  a  healthy  action  haa  been  established."  The  operation  of 
opening  the  forehead  should  be  performed  by  a  veterinary  surgeon. 

Sickness  in  hogs  from  indigestion,  deranged  biliary  or  urinary  secre- 
tion, is  sometimes  attributed  to  an  imaginary  disibase  called  the  black 
tooth.  The  treatment  usually  adopted  is  to  examine  the  teeth  of  the 
animal,  and  if  one  is  found  blacker  than  the  rest,  it  is  supposed  to  be 
the  cause  of  the  disease,  and  is  hammered  off  even  with  the  jaw,  leaving 
the  broken  roots  and  lacerated  nerves  of  the  tooth  to  increase  the  suf- 
fering of  the  animal.  SiTotwithstanding  all  this  cruel  treatment  the  hog 
iDometimes  recovers,  and  would  probably  have  done  so  mnch  sooner  if  he 
bad  been  let  alone.  The  tooth  in  these  cases  is  not  diseased,  but  only 
stained  by  food  or  otherwise.  The  cruel  treatment  of  breaking  off  the 
tooth  down  to  the  nerve  would  certainly  cause  disease,  and  might,  in 
connection  with  the  true  one,  cause  the  death  of  the  animal.  A  proper 
treatment  would  be  to  wash  the  hog  thoroughly  with  soap,  and  water, 
and  give  it  three  or  four  ounces  of  castor-oil. 

Mr.  Harris  Lewis,  of  Herkimer,  recommends  that  great  care  should 
be  taken  by  dairymen  to  select  good  cows,  and  to  endeavor  to  improve 
the  stock  by  breeding.  He  has  some  cows  which  have  yielded  seven 
hundred  pounds  of  cheese  in  a  season,  while  others  in  the  same  herd  did 
uot  produce  more  than  two  hundred.  He  would  raise  bis  own  cows,  and 
use  natives  to  begin  with,  in  getting  a  breed  valuable  for  their  milking 
qualities.  For  a  bull  he  would  select  a  good  thorough-bred  animal  of 
the  breed  desired  and  descended  from  a  good  milking  variety.  His 
choice  of  breed  is  decidedly  in  favor  of  the  Shorthorn,  unless  the  pasture 
is  poor,  in  which  case  he  would  prefer  the  Ayrshire.  Cows  should  be 
mUked  gently  and  quietly  in  regular  order,  beginning  each  time  with 
the  same  number,  as  number  one,  two,  &c.  When  treated  in  this  way 
they  will  yield  more  milk  and  give  it  more  readily. 

As  a  preventive  of  the  milk-fever,  Mr.  T.  L.  Harisou,  of  Saint  Law- 
rence, gives  his  cows,  once  a  week  for  thiM  weeks  before  calving,  a  dose 
of  one  pound  each  of  Epsom  salts,  with  the  addition  of  an  aromatic, 
.generally  a  tablespoonful  of  ginger  j  and  never  allows  them  to  bo  chilled 
after  calving,  or  to  drink  cold  water  before  its  chlQ  is  removed. 

Mr.  F.  D.  Curtis,  of  Saratoga,  was  once  accustomed  to  milk  his  cows 
through  the  winter,  and  up  to  the  very  day  of  calving ;  but  he  found 
toat  they  gave  veiy  little  milk  the  next  season.  He  now  allows  them 
to  go  dry  about  the  1st  of  December,  and  finds  it  pays  in  milk,  and  no 
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calves  are  lost  in  the  spring.  He  feeds  some  roots  to  his  cows  eTen 
day,  and  considers  them  an  excellent  preventive  of  constipation.  Mr. 
J.  ShuU,  of  Bion,  says  the  qnality  and  quantity  of  food,  and  the  tiiR 
and  manner  of  feeding  and  housing  dairy  cows,  require  carefa)  stud;. 
A  comfortable  stable  with  proper  ventilation  is  requisite.  The  tempeia- 
ture  should  be  kept  as  even  as  possible.  A  tight  stable,  without  proper 
ventilation,  becomes  warm  and  moist,  and  the  air  offensive.  Cattle 
kept  in  a  stable  which  is  too  tight,  will  suffer,  from  cold  when  turned 
out  to  water  and  exercise  much  more  readily  than  if  kept  in  one  property 
ventilated.  It  is  the  practice  of  many  dairymen  to  turn  their  cows  om 
of  the  stable  in  the  morning,  and  leave  them  out  all  day,  whether  tb« 
weather  is  fair  or  stormy.  This  is  wrong.  Every  daiiyman  should 
have  a  proper  and  convenient  place  near  at  hand  for  watering  his  stoct 
Eequbring  them  to  go  a  long  distance  to  some  spring  or  brook  is  injnri 
ous  and  dangerous  to  the  cattle. 

The  usual  food  for  wintering  dairy  stock  is  hay  and  cornstalks,  which 
should  be  cured  when  green,  and  with  cate.  Hay  should  be  made  of 
grass  cut  in  season  and  properly  dried.  Experiments  have  shown  tbat 
cattle  will  eat  early-cut  hay  clean,  while  they  will  leave  a  part  of  that 
which  is  cut  later,  or  when  it  is  about  ripe.  There  is  more  weight  in 
the  late  cut  in  consequence  of  the  woody  fiber  which  it  contains;  bat  it 
is  not  so  nutritious  as  the  former.  Dairy  stock  should  be  fed  regular^ 
and  at  stated  times.  Some  feed  twice  each  day,  while  others  feed  three, 
four,  or  even  five  times.  He  has  made  inquiries  as  to  results  of  feeding, 
in  different  dairies,  and  finds  that  cows  fed  twice  a  day,  morning  and 
evening,  will  winter  better  than  when  fed  oftener.  At  each  feeSng  a 
sufficient  quantity  should  be  given  to  satisfy  them.  If  their  stomachs 
are  continually,  or  at  frequent  or  irregular  intervals,  supplied  with 
additional  food,  no  time  is  allowed  for  chewing  and  proper  digestion. 
Food  is  most  beneficial  to  an  animal  when  it  is  of  the  proper  quaEty  and 
quantity  to  fully  supply  the  requirements  of  nature,  and  a  proper  time  is 
allowed  for  its  digestion.  The  stomach  is  then  prepared  to  receive  the 
next  meal,  a>nd  in  this  way  is  kept  in  a  healthy  condition.  The  qoantitr 
will  depend  upon  the  size  of  the  animal. 

Mr.  5l.  Quinby,  of  Saint  Johnsville,  prefers  the  movable-comb  bee- 
hive on  account  of  its  special  fitness  lor  removing  the  honey,  feeding 
the  bees,  and  for  artificial  swarming.  Bees  generally  store- much  more 
honey  than  their  necessities  require.  With  this  hive  each  sheet  of  comb 
niay  be  taken  out  when  it  is  filled,  and  the  bees  will  restore  it;  or  the 
comb  may  be  emptied  of  its  honey  by  means  of  a  machine  used  for  that 
purpose,  and  the  empty  comb  be  replaced.  In  this  case  the  bees  ^nU 
need  only  to  fill  the  old  comb-ccUs.  This  makes  a  great  saving  of  labor 
for  the  bees,  as  they  will  collect  thirty  pounds  of  honey  in  the  time  it  woold 
take  to  make  one  pound  of  comb.  It  is  estimated  that  a  swarm  of  bee^s 
when  supplied  with  the  comb,  as  may  be  done  with  the  movable  comb- 
hive,  will  store  more  than  two  hundred  pounds  of  honey  in  a  favorable 
season.  Artificial  swarming  may  bo  easily  effected  by  the  u»e  of  the 
movaljle-coml)  hive. 

As  soon  as  signs  of  swarming  areftetected  in  a  bivc,  n  portion  of  the  comb-sbf^r^ 
may  be  removed  to  a  new  hive.  In  tbe  bivc  where  the  old  queen  remains,  tbo  quwn* 
cells,  which  are  easily  fonnd,  should  be  destroyed.  In  the  other  bivc  they  ahoald  U 
allowed  to  remain.  Let  the  old  hive  then  be  moved  a  little  to  one  side  of  its  fbrmrr 
position,  and  the  new  hive  placed  a  little  to  the  other  side.  When  the  bees  retam  Xh^y 
will  seek  the  old  place,  and,  not  finding  the  hive  there,  they  will'divide  about  eqaall} 
between  the  old  and  new  hives.  After  a  swarm  .has  been  once  divided  in  this  way  it 
fan  be  prevented  from  swarming  again  by  destroying  the  queen-cells  whenev^  a^y 
indicatipn  to  swarm  is  defected. 

It  often  happens,  especially  in  unfavorable  seasons,/thatJbf|^  do  not 
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storo  safflcieut  boney  to  support  them  through  tho  winter.  In  this  ca5;e 
tliey  must  be  fed.  The  fall  is  tho  bedt  time  for  feeding  them.  Mr. 
Quinby  prepares  an  artificial  comi)ound  by  dissolving  four  to  eight 
pounds  of  white  crushed  sugar  in  a  quart  of  water,  scalding  it  slightly, 
and  putting  in  a  little  cream  of  tartai*  to  keep  it  from  graining.  He  in- 
troduces this  into  the  cells  of  the  comb-sheets  by  dropping  it  from  the 
distance  of  a  few  feet  through  a  perforated  pan.  When  one  is  filled  in 
this  way  the  comb  is  reversed  and  the  other  side  filled.  The  atmospheric 
pressure  will  retain  the  liquid  in  the  cells  on  the  under  side.  A  sufficient 
quantity  may  be  supplied  at  one  time  in  this  way  to  last  through  the 
winter.  Kinety  thousand  pounds  of  honey  were  .shipped  in  1808  from 
tho  stations  of  Herkimer,  Little  Falls,  Saint  Johnsville,  and  Canajoharie. 
It  was  gathered  from  an  atea  of  cabout  four  hundred  square  miles,  and 
was  thought  to  be  not  more  than  one-tenth  the  amount  which  might  be 
produced  in  that  region.  At  this  rate  50,000,000  pounds  might  bie  made 
in  the  State,  which,  at  twenty-five  cents  per  pound,  would  amount  to 
S12,500,000.  During  the  year  1868,  Mr.  J.  C.  Hetheriugton,  of  Cherry 
Valley,  marketed  over  21,600  pounds  of  honey,  which  is  the  largest 
amount  known  to  be  sold  by  any  one  person  in  a  single  year,  of  his  own 
production. 

It  is  stated  by  Mr.  X.  A.  Willard,  of  Little  Falls,  that  in  Vermont  the 
American  Improved  Imx)erial  beet  is  prefen-ed  to  all  other  roots  for 
stock-feeding,  being  more  productive  and  more  nutritious.  The  average 
weight  is  four  to  eight  pounds,  though  it  sometimes  grows  to  a  much 
larger  size.  Mr.  Henry  Lane,  of  Addison  county,  has  raised  specimens 
weighing  twenty  pounds  each.  They  are  solid,  brittle,  and  keep  well. 
They  grow  best  on  clay  soil  or  clay  loam  thoroughly  under-drained. 
Mr.  lijme  uses  at  the  rate  of  twenty-five  loads  of  well  decomposed  manure 
to  an  acre,  one-half  being  plowed  in  and  the  other  half  spread  on  the 
surface.  By  pursuing  this  course  beets  may  be  raised  on  the  same 
ground  for  a  succession  of  years.  He  sows  his  seed  as  early  as  possible 
in  the  spring  on  low,  flat  ridges,  making  the  distance  between  the  rows 
two  feet,  and  betweeh  the  plants  in  the  rows  one  foot.  At  this  distance 
an  acre  will  yield  17  tons,  or  about  567  bushels,  allowing  feach  beet  to 
weigh  four  pounds,  and  GO  pounds  to  a  bushel  j  but  the  ordinary  yield 
obtained  by  Mr.  Lane,  and  throughout  Addison  County,  is  28  to  32  tons, 
or  1,067  bushels  per  acre.  The  cost  of  raiding  is  about  8  cents  per 
bushel. 

Mr.  R.  Gibson,  manager  of  Messrs.  TValcott  &  Campbell's  stock- 
farm,  near  New  York  Mills,  cultivates  a  new  variety  of  mangold^  which 
is  intermediate  between  the  Mammoth  Red  and  the  Yellow  Globe.  It 
is  very  smooth  and  handsome;  yields  better  than  any  variety  except 
the  Mammoth,  and  keeps  better  than  that.  He  prepares  his  ground  for 
the  next  year,  after  a  crop  has  been  taken  off  in  the  fall,  by  loosening  it 
with  a  three-horse  cultivator,  and  then  harrowing.  After  a  sufficient 
time  has  been  given  for  the  weeds  to  germinate,  it  is  well  plowed,  rolled, 
and  harrowed.  In  this  way  two  crops  of  weeds  are  destroyed,  which 
brings  the  land  into  a  better  condition  for  spring  cultivation.  During 
the  winter  manure  is  applied  direct  from  the  barn-yard  and  spread  on 
the  surface.  In  the  spring  the  soil  is  loosened  again,  by  running  the 
cultivator  two  or  three  times  through  it,  or  by  plowing,  if  found  neces- 
sary. The  seeds  are  sown  in  drills  on  ridges  twenty-seven  inches  apart 
about  the  16th  of  May,  or  as  early  as  the  ground  will  permit.  About 
six  pounds  of  seed  are  required  for  an  acre.  He  has  raised  on  a  small 
plat  at  the  rate  of  2,030  bushels,  of  60  pounds,  to  an  acre. 
•  J.  A.  Carey,  secretary  of  Saratoga  County  Agricultural  Society,  urges 
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the  necessity  of  divesting  ^bnsAng  of  the  dnidgery  which  too  often  at 
taches  to  it.    He  says : 

Theve  is  no  real  necessity  for  making  the  life  of  the  fhrmer  one  of  dradffery  and  fe- 
time  may  bQ  more  profitably  spent  in  thonght  I 


cessant  toil.  A  portion  of  his  time  may  be  more  profitably  spent  in  thooghtaad  medi 
tatiou,  in  devising  the  ways  and  meanB  of  lessening  his  lalx»s  throngh  InvoittoBs  sm 
the  application  ot' labor-saving  maehinery,  by  vhidi  the  labor  of  one  man  will  do  omcc 
and  accomplish  more  in  the  management  of  his  farming  operations  -  than  half  a  doxe: 
could  by  manual  labor  alone. 

Report  for  1870.— The  thirtieth  annual  report  of  the  transactions  oi 
the  society  is  a  volume  of  695  pages.  In  addition  to  the  usual  matters 
pertaining  to  the  immediate  affairs  of  the  society^  a  number  of  elaborate 
essays  and  well-matured  addresses  are  embraced,  rendering  the  volnme 
one  of  permanent  interest  and  value.  Amqng  the  more  prominent  of 
these  may  be  mentioned  an  article  on  the  principle  of  breeding  domes^ 
tic  animals,  by  Professor  James  Law,  of  Cornell  University ;  an  address 
on  the  subject  of  wool  and  mutton  production  in  the  United  States,  bj 
J.  B.  Dodge,  of  the  DepartmcDt  of  Agrieulture ;  a  report  on  market  ay«^ 
tems,  by  Joseph  B.  Lyman ;  a  paper  on  farmers'  homes,  by  P.  D.  Curtis: 
recent  improvements  in  the  cultivation  and  management  of  bops,  fav 
Charles  Whitehead;  American  grape  culture,  by  Dr.  S.  J.  Parker.  Co^ 
.  pious  extracts  are  made  from  Dr.  Voelcker's  reports  on  artificial  manures, 
sagar  beets  and  beet-root  distillation,  the  best  mode  of  preparing  straw 
chafi'fbr  feeding  purposes — ^published  originally  in  the  Journal  of  the 
Eoyal  Agricultural  Society  of  England.  Also,  a  contribution  to  the 
biology  aud  history  of  the  Ustilag^ece,  by  Dr.  A.  P.  von  Waldheim,  of 
Germany,  translated  specially  for  the  report.  The  rei^orts  of  the  State 
fair  association  and  of  local  societies  are  full,  especially  the  latteT,  and 
convey  very  flattering  exhibits  of  agricultural  prosperity  throu^riioat 
the  Empire  State. 

At  the  annual  meeting  of  the  State  Board  in  February,  Miss  Morj^an, 
agricultural  and  live  stock  editor  of  the  New  York  Times,  delivered  an 
address  in  which  retereuce  is  made  to  the  system  of  cattle  transit  exi:5t- 
ing  in  this  country,  as  a  thing  to  wonder  at.  Cattle  trains  never  arrive 
on  time ;  the  animals  in  some  instances  die,  and  always  become  mucli 
deteriorated  from  being  kept  too  long  on  the  cars  without  food,  driot. 
or  rest.  It  is  suggested  that  it  would  pay  the  farmer  better  to  slanghtfi 
his  cattle  at  Abilene  or  Chicago,  and  forward  them  in  the  cool  months 
of  the  year  in  properly  constructed  cars,  than  to  be  subject  to  the  losse> 
entailed  by  the  present  ruinous  system; 'and  in  hot  weather  improves! 
cattle  cars  aud  rapid  transit  by  night  should  be  resorted  to.  The  oattlf 
yards  in  and  about  New  York  City  are  badly  constructed — too  hot  b 
summer,  too  much  exposed  to  severe  weather  in  winter;  animaLs  kep^ 
in  them  lose  weight,  aud,  therefore,  value. 

Concerning  the  best  manner  in  which  to  meetthe  great  want  of  skills] 
farm  help,  the  speaker  suggested  the  establishment  of  reformatory 
schools,  where  vagrant  children  might  find  a  comfortable  home  and  o 
course  of  agricultural  education.  **  All  large  cities  overflow  with  a  sur 
plus,4ind  consequently  dangerous  population.  On  reliable  information. 
1  am  led  to  believe  that  it  costs  in  a  general  way  $2,000  to  hang  an 
adult  felon.  Now,  I  think  it  would  be  wiser  to  spend  a  like  sum  in  edu 
eating  infant  vagrants,  who,  if  not  so  cared  for,  may  ]>ec^me  objects  tir 
for  the  exercise  of  the  hangman's  craft." 

Concerning  the  improvement  of  animals  by  breeding,  Mr.  Law  aJ* 
duces  the  instance  of  the  Ancon  ram,  the  parent  of  his  race,  horn  witL 
short  legs  aud  a  long  heavy  body,  whose  descendants  rarely,  if  ovff. 
have  failed  to  breed  trne  to'  the  paternal  type..   Another  instance  is 
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given  in  Colling's  bull  Habback,  which  has  so  inflnenced  the  breed  of 
shon-horns  that  he  may  be  called  the  father  of  the  race.  Some  of  the 
earlier  English  thorough-bred  stallions  transmitted  their  characteristic 
properties  to  their  offspring  in  an  equal  degree.  Eclipse,  which  gained 
iu  pri2es  over  X25,000  in  seventeen  months,  and  brought  enormous 
sums  for  his  services  as  a  stallion,  left  among  his  offspring  334  winners, 
which  brought' tbeir  owners  £160,000,  besides  cups  and  plates.  King 
Herod  got  497  winners,  which  brought  their  owners  £201,605.  Sigh 
feedina  tends  directly  to  variation  and  improvement.  Wild  animals  not 
only  decrease  in  number  on  a  limited  supply  of  food,  but  the  survivors 
are  dwarfed.  So  in  domestication,  a  liberal  diet  is  essential  to  excel- 
lence and  advancement. 

Mr.  Law  urges  that  "  the  forcing  system,  to  which  it  is  found  neces- 
sary to  subject  our  best  Short-horns,  consists  not  merely  in  hifh  feeding, 
but  in  maintaining  by  artificial  means  a  mild  and  stimulating  climate 
in  warm  buildings.  In  some  respects  this  may  enervate  the  animals, 
but  without  it  we  could  not  hope  for  extreme  excellence  in.  early 
matarity*  and  in  assimilation  and  fattening  qualities.  So  with  the 
advanced  breed  of  sheep,  of  horses,  of  swine.  Beyond  a  limited  amount, 
exposure  is  incompatible  with  high  excellence.  In  many  cases  it  is  im- 
possible to  acclimatize  these  superior  breeds  in  'exposed  localities." 

Among  the  concluding  suggestions  of  the  address  on  wool  and 
mutton  production,  Mr.  Dodge  advised  farmers  to  adapt  their  busi- 
ness to  the  changing  exigencies  of  the  times  and  the  progress  of  the 
country,  making  fat  mutton  and  fine  lambs  the  leading  considerations 
in  populous  regions,  where  the  demand  is  imperative  for  more  food  for 
the  people,  and  improved  culture  of  the  soil,  and  leaving  the  production 
of  wool  alone  mainly  to  the  pastoral  regions  of  the  far  West,  where 
8,000,000  to  10,000,000  sheep  are  now  profitably  kept,  in  place  of  scarcely 
2,000,000  in  the  Territories  and  Pacific  States  iu  1800.  The  region  west 
of  the  Mississippi  now  yields  nearly  as  much  wool  as  the  country  pro- 
duced in  1860,  and  is  capable  of  producing  enough  for  the  supply  of  our 
population  for  many  years  to  come,  without  the  importation  of  a  single 
poand.    The  address  contains  elaborated  wool  statistics. 

In  treating  the  subject  of  a  better  market  system,  Mr.  Lyman  urges 
the  farmer  to  forward  his  produce  in  packages  that  are  perfectly  honest, 
putting  big  apples  in  the  middle  of  the  barrel  as  well  as  at  the  ends^ 
keeping  straw  and  weeds  and  corn-stalks  from  the  middle  as  well  as 
from  the  hoops  of  his  hay  bales.    He  very  well  says  that — 

It  is.always  a  brass  shilling  that  a  man  makqs  by  a  trick  in  packing.  If  ho  has  a 
^ood  name  on  the  wharves  such  deception  kills  it,  and  he  will  trork  twice  as  hard,  and 
wait  twice  as  long,  to  regain  an  enviable  repute,  as  it  requires  to  win  at  the  oatset. 
Let  bim  be  wise,  also,  in  claftsilylng  bia  loads,  and  send,  ii  possible,  only  one  grado  at 
one  ^bipment.  «  «  «  «  «  j^f^  n^^  single  fanner,  unless  his  means  are 
very  Umited,  go  to  New  York  at  least  once  a  year,  and  make  acquaintance  among  the 
commission  merchants,  and  learn  the  ways  of  the  metropolis,  lie  may  hit  upon  «ome 
worthy  citizen  who  will  offer  to  give  him  GO  cents,  the  year  round,  for  ten  pounds  a 
week  of  sweet,  yellow,  iirm-grained  butter,  who  will  take  his  honey,  his  larci,  his  Jel- 
lies, his  currant  wine,  hia  maple  sirnp,  his  fresh-laid  eggs,  and  his  plvmp  chickens,  at 
good  prices. 

]Mr.  P.  D.  Curtis  thinks  that  an  ice-house  ought  to  bo  considered  in- 
dispensable to  a  well-regulated  farm  residence.  As  the  best  manner  of 
construction,  he  recommends  an  addition  on  the  north  side  of  the  kitohen 
or  wood-house,  connecting  it  with  a  dark  room,  to  be  used  for  a  store- 
room. Having  the  ice  on  one  side,  only  a  partition  between,  and  no 
window  or  ventilation  except  at  the  top,  this  room  would  be  always  cool 
and  free  from  flies. 

To  be  handy,  the  ice  could  bo  taken  out  £ram  the  ice-house  through  a  door  opening 
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into  this  room,  and  be  closed  on  the  outside  all  the  year,  except  when  it  was  i 

to  be  open  in  order  to  put  the  ice  in.   The  first  cost  of  this  addition  woold  be  but  a  tri^ 

and  the  expense  of  getting  the  ice  nothing  at  aU,  for  the  farmer  could  do  all  that 

himself. 

The.  paper  of  Mr.  Curtis  contains  many  arguments  and  illustrations 
in  fiivor  of  farmers  paying  more  attention  to  the  comforts  of  life,  and 
the  adding  of  greater  dignity'  to  their  pursuit  Home  should  be  made 
attractive,  and  the  boys  and  girls  of  the  farm  should  not,  through  dis- 
gust of  the  rudeness  and  repulsiveness  of  their  country  surroundings, 
be  attracted  to  cities  and  tiowns.  Attention  should  be  paid  to  food. 
Pork  is  the  most  expensive  food,  besides  its  tendency  to  make  -peoph 
gross  and  vulgar.'  A  great  pork-eater,  and  a  man  of  delicate  sensi- 
bilities, are  opposites.  A  pound  of  chicken  can  be  produced  on  a  faam 
as  cheaply  as  b,  pound  of  pork,  and  the  same  is  true  of  mutton — ^both 
better  than  liog  flesh.  Eat  more  poultry  and  mutton.  More  attention 
should  be  paid  to  the  setting  out  and  care  of  frui^trees  for^domestic 
use.  If  the  house  and  the  things  about  it  grow  beautiful,  '^  the  child- 
ren will  grow  contented,  the  fathers  and  mothers  as  they  grow  old  will 
grow  happy,  the  neighbors  will  grow  to  Emulate  and  to  excel,  the  town- 
ship will  grow  attractive,  and  the  young  men  and  the  young  women  will 
grow  up  to  think  and  to  feel  that  there  is  no  place,  after  all,  like  ^home, 
sweet  home.^'' 

In  his  article  on  Ainericaii  grape  culture.  Dr.  Parker  expresses  the 
opinion  that  we  have  scattered  dver  our  vast  national  domain  germs 
of  what  might  be  good  grapes;  that  in  the  wise  selection,  ^d,  if  pos- 
sible, the  improvement  of  these  wild  germs,  lies  the  true  path  of  Ameri- 
can grape  culture.  As  one  -plan  of  improving  our  native  grapes,  the 
writer  argues  at  length  the  necessity  of  hybridization.  I^erence  is 
made  to  the  experiments  of  Mr.  Rogers  in  the  crossing  of  foreign  upon 
native  varieties. 

The  report  of  the  judges  of  implements  at  the  State  fair,  to  whose 
judgment  practical  tests  of  farm  machinery  of  all  kinds  were  sabmitted, 
is  very  thorough,  and  judicative  of  exceeding  care  in  the  detennination 
of  the  relative  merits  of  the  competing  implements  and  machines. 
This  is  a  new  feature  in  the  efforts  of  the  society,  and  promises  excellent 
results.  There  are  so  many  candidates  for  public  favor  among  labor- 
saving  implements  that  it  is  not  out  of  place  for  State  societies  to  resort 
to  thorough  tests  of  comparative  excellence. 

The  report  of  the  American  Institute  of  the  ^city  of  ^evr  York,  for 
the  year  ending  February  2, 1871,  shows  success  not  only  in  its  financial 
management,  but  in  the  substantial  benefits  conferred.  The  committee 
on  agriculture  states  that  the  weekly  proceedings  of  the  society  are  pnl)- 
lished  in  most  of  the  agricultural  papers,  and  in  the  newspapers  of  New 
York  City;  affording  a  vast  amount  of  timely  readings  on  the  subjects 
which  are  discussed  by  the  club.  Thousands  of  parce&  of  flower-seeds 
cereals,  and  choice  new  varieties  of  potatoes,  grafts,  cuttings,  grape- 
vines, and  strawberry  and  other  plants  were  distributed  during  the 
year,  and  committees  from  the  society  visited  Virginia,  North  and  Sontb 
Carolina,  Georgia  and  Florida,  Ohio,  Kentucky,  Utah,  Colorado,  and 
California.  From  each  of  these  States  most  valuable  information  is  n' 
ported  as  having  been  obtained.  A  number  of  committees  visited 
many  portions  of  New  Jersey  and  Pennsylvania  with  like  results. 

OHIO. 

The  twenty-fifth  annual  report  of  the  Ohio  State  Board  of  Agricnlturp 
contains'the  proceedings  of  the  board,  a  full  ivcconnt  of  the  State  &ir 
for  1870,  proceedings  of  the  twenty-sixth  annual  conver^ion^nd  reports 


DIGEST  OF  STATE  BEPORTS.  393 

of  county  societies;  also,  essays  on  tbe  agricoltore  of  Aaglaize  and  oi 
Ashland  County,  on  the  breeding  of  swine,  and  of  Short-hom  cattle, 
and  the  soiling  of  cattle ;  a  history  of  wine  culture  in  Ohio ;  an  address 
on  dairy  husbandry,  by  John  H.  Klippart;  a  statement  of  the  Madisou 
County  cattle  sales,  and  the  usual  statistical  information.  As  an  ap- 
pendix, the  fourth  annual  report  of  the  Ohio  State  Horticultural 
Society  is  included  in  the  volume,  which  comprises  750  pages. 

The  State  fair  was  a  very  successful  one.  Among  the  changes  in 
the  premium  list  was  tbe  offering  of  $1,000  for  the  best  live  acres  of 
wheat,  and  it  is  claimed  by  the  corresponding  secretary  of  the  State 
board,  Mr.  Klippart,  that  the  aggregate  amount  of  premiums  is  the 
largest  ever  offered  by  any  agricultural  society  in  the  Union. 

The  display  of  superior  breeds  of  farm  stock  was  large.  The  entries 
of  thoroughbred  horses,  cattle,  sheep,  and  swine,  indicate  an  increasing 
interest  in  the  important  subject  of  improved  breeding.  Acting  under 
a  resolution  of  the  State  board  of  agriculture,  the  secretary,  assisted 
by  two  experts,  tested  all  worthy  articles  of  machinery  and  machines 
entered  for  competition.  The  examination  appears  to  have  b^n 
thorough ;  among  other  articles  examined  were  a  self-registering  dyna- 
mometer, for  testing  draught  in  trials  of  mowers;  improved  horse- 
power and  hay  elevator:  "the  champion  post-auger;"  the  "improved 
universal  wood-w^orker,"  designed  for  doing  all  kinds  of  carpentry  work; 
dusting,  tiling,  and  ditching  machines';  plows;  hand-drills;  sewing 
machines,  &c. 

The  twenty-sixth  annual  convention  of  the  State  Agricultural  Society 
was  held  at  Columbus,  in  January,  1871.  In  the  course  of  his  opening 
remarts,  President  lioss  expressed  the  opinion  that  the  rapid  increase 
and  wide  distribution  of  shorthorn  cattle  were  almost  wholly  due  to 
agricultural  exhibitions,  a^  stimulating  the  enterprise  of  farmers  and 
growers.  This  breed  was  introduced  into  the  State  about  forty  years 
ago,  by  importation  from  England.  During  the  twenty-one  annual 
exhibitions  or  State  fairs  there  has  been  paid  as  premiums  $24,G32  upon 
4,024  animals  exhibited.  Of  this  amount*  $14,753  has  been  awarded  to 
short-horns. 

The  importance  of  introducing  the  study  of  veterinary  science  into 
the  State  Agricultural  College  was  discussed  by  Dr.  Townshend,  who 
said: 

The  necessity  of  u  thorouj^L  coui^e  of  veteriuury  iuHtructiou  iutbe  Agricultural  and 
Blecbanical  Coilego  of  thu  State,  wUl  be  apparent  from  a  consideration  of  tbe  amount 
of  capital  invested  in  live  stock  in  tbe  State,  and  tbe  many  and  heavy  losses  to  wbich 
tbo  ow^ners  are  subjected.  From  tbe  and  iter's  report  for  1870  we  learn  tbat  tbe  assessed 
Talnc  of  our  live  stock  is  in  round  numbers  $100,000.000 ;  borsesand  mules,  $50,000,000; 
cattlo,  $32,000,000;  sbeep,  $11,000,000;  and  bogs,  $8,000,000.  Tbe  annual  income  of 
tbis  stock,  in  tbe  form  of  wool,  beef,  pork,  butter,  and  cbeese,  exceed^  $50,000,000,  and 
this  does  not  include  tbe  labor  of  horses,  which  I  cannot  easily  separate  from  tbe  ac- 
count of  grain  and  other  xiroducts. 

Dr.  T.  estimates  that  intelligent  sanitary  management  of  stock,  and  a 
rational  treatment  of  disease,  would  save  to  the  State  fully  $5,000,000 
annually ;  and  that  if  the  management  were  as  good  as  it  might  b«,  the 
annual  profits  from  animals  would  be  nearly  doubled. 

Mr.  T.  C.  Jones  expressed  the  opinion  tbat  in  most  parts  of  Ohio  land 
is  too  valuable  to  justify  the  raising  of  sheep  for  wool  alone,  or  for  wool 
as  tbe  primary  object.  There  can  be  no  successful  competition  with 
the  wool  produced  upon  the  cheaper  lands  in  the  mountains  of  Virginia. 
Tennessee,  &c.,  or  on  the  prairies  or  plains  of  the  West ;  but  small 
flocks  of  good  blood,  to  supply  breeding  animals  for  other  sections,  can 
always  be  profitably  raised  in  Ohio.    He  recommends  the  "Downs  ^  as, 
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the  most  hardy  among  all  the  mutton  bteeda  For  quality  of  flesh  they 
are  unequaled. 

The  prize  crops  for  1870,  as  adjudged  by  the  committee,  were  com 
and  sweet-potatoes.  Mr.  fearras,  of  North  Fairfield,  fivm  nine  aaw 
and  six  rods,  reported  a  yield  of  77734  bushels  of  com.  Cost  of  prodac 
tion,  $125 ;  sales,  com,  9366;  stalks,  at  2A  cents  bundle,  $67.50,  pump- 
kins $20— $463.50.  Profit,  $328.50.  To  the  cost  of  cultivation  should 
be  added  interest  on  money  invested  in  land,  $42.20;  taxes,  $L50: 
wear  of  tools, «8ay  $2,  $45.70,  making  a  total  cost  of  $170.70,  and  a  net 
profit  of  $282.80.    Soil,  a  sandy  loam. 

On  six  acres,  sandy  loam,  D.  C.  Eichmond,  of  Erie  Connty,  raised 
1^541  bushels  of  sweet-potatoes,  at  a  cost  of  $198.  Beturns  from  sales, 
$1,867.71,  or  a  profit  of  $1,669.71.  The  plants  were  set  eighteen  inches 
apart,  in  ridges  which  were  four  feet  apart. 

In  regard  to  raising  corn  for  seed,  Mr.  Burras  says : 

In  shelling  com  for  seed,  discard  the  bntts  and  tips,  using  only  the  central  oortinr 
of  each  ear,  as  the  early  blade  and  root  are  in  size  in  proportion  to  the  kem^u  osad: 
and  a  plant  from  the  large  grains  of  the  center  of  the  ear  will  get  the  start  and  katf 
ahead  of  the  smaller  ones  from  the  tip.  This  is  not  all  theory,  bat  the  lesnlt  of  exper- 
iments with  seed  from  the  different  portions  of  the  ear,  tips  producing  (ae  a  nfle)  moch 
smaller  ears  than  bntts  or  central  ones ;  bntts  producing  many  onensided,  deformed 
ears,  and  not  filling  out  well. 

The  reports  of  county  societies  show  an  increasing  interest  in  tbo  im- 
provement of  agricultural  methods  and  in  horticulture.  The  cai^fol 
statements  concerning  rotation  of  crops,  methods,  and  cost  of  oaltiTa- 
tion  of  staple  products,  and  the  profits  realized  from  them,  &c,  are  of 
value  to  the  farming  intere^s  at  large. 

In  the  county  of  Delaware,  Isjiac  Fleming  raised  a  crop  of  flar-seed. 
on  a  little  over  three  acres,  at  a  cost  of  $72.54,  and,  selling  the  product 
at  $130.54,  realized  a  profit  of  $64. 

In  the  county  of  Champaign  a  yield  of  97J  bushels  of  com  on  one 
acre  is  reported,-  cost  of  production,  $14.50.  The  yield  of  apples  in 
Seneca  County,  on  six  thousand  acres,  was  200,000  hnsbels.  Green 
County  raised  the  largest  quantity  of  flax-seed — 27,039  bushels.  Erie 
County  leads  in  the  production  of  grapes — 7,347,638  pounds;  Ottawa 
County  is  next— 3,774,005  pounds;  and  Logan  third,  which  produced 
1,368,935  pounds.  The  total  number  of  pounds  produced  iti  the  State 
during  the  year  1870  is  15,853,719. 

Of  cheese,  the  counties  producing  most  largely  were  Ashtabnia, 
5,758,00(1  pounds;  Geanga,  4,959,733;  Portage,  3,822,829;  Logan, 
3,093,838.  In  1870  the  total  number  of  pounds  manufactured  in  the 
State  was  31,381,038;  number  of  factories  reported,  130. 

A  remarkable  ratio  of  increase  in  the  wheat  prodnction  in  Anglais 
County,  within  four  years,  is  noted,  viz:  in  1866,  80,362  bushels;  1667. 
81,740  bushels;  1808,  145,351  bushels;  1869,  269,799  bushels.  Thi^i 
county  has  in  cultivation  annually  about  twenty-two  thousand  acr^ol 
corn,  with  an  average  yield  of  over  31  bushels  per  acre. 

In  the  history  of  Ashland  County,  given  in  this  volume,  it  is  men- 
tion^  that  rotation  in  croi)S  is  practiced  to  a  great  extent,  although 
there  are  instances  where  single  crops  of  corn  have  been  raised  every 
year  on  the  same  land  for  over  forty  years,  with  an  abundant  annual 
yield.  The  crop  of  oats  in  1809  amoanted  to  600,000  bushels  on  sixteen 
thousand  acres,  or  nearly  40  bushels  per  acre.  Area  in  corn,  twentj 
thousand  acres,  yielding  700,000  bushels.  Annual  prodnction  of  batter, 
600.000  pounds. 

The  receipts  of  the  respective  county  fairs  indicate  a  growing  inter 
est  on  the  pai-t  not  only  of  agriculturists,  but  of  the  non-farming  pub 
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lic^  in  the  annnal  display  of  fann  and  garden  prodacts  and  labor-saving 
mechanical  contrivances. 

The  premium  for  the  best  essay  on  the  history  and  description  of 
swine  was  awarded  by  a  committee  of  the  State  Board  of  Agriculture  to 
John  M.  Millikin.    In  this  practical  paper  Mr.  M.  says : 

llio  mafi^itndo  of  tbo  luonoyed  intorests  involved  in  pork-raising  is  very  large. 
Ohio  produces  an  annual  avenu;o  of  2,000,000  hogs,  whoso  assessed  value,  for  ta^ca- 
tion  purposes,  will  average  about  $8,000,000  per  annum,  and  whoso  agKregate 
value,  when  fattened  and  sold,  amounts  to  an  immense  sum,  varying  from  $30,000,000 
to  $50,000,000  per  annum.  The  amount  of  money  invested  in  this  branch  of  husbandry, 
aa  well  Jis  the  labor,  care,  and  exx>en8e  incident  to  breeding,  rearing,  and  fattening  so 
largo  a  number  of  animals,  make  it  a  matter  of  the  greatest  importance  that  farmets 
8hould  ascertain  and  use  tne  very  best  breed  of  swine  obtainable  at  a  reasonable  cost. 
No  statement  of  facts  or  arguments  are  necessary  to  demonstrate  the  imftiense  sums  of 
money  which  our  fanners  annually  lose  by  breeding  from  stock  of  conceded  badi^ual- 
ity.  This  loss  is  wholly  unnecessary.  Good  stock  for  breeding  purposes  is  always 
within  the  reach  of  breeders  who  have  either  ambition  or  pride,  or  of  those  who  con- 
sult alone  their  pecuniary  interests. 

The  paper  of  Mr.  Klippart,  on  daiiy  husbandrj',  gires  at  length  the 
results  of  a  personal  inspection  of  dairies  in  Europe.  It  is  replete  with 
valuable  statistics  and  experiments.  It  is  the  opinion  of  Mr.  Clippart, 
that  if  (Germans  find  dairy  farming  remunerative  with  land  at  $300  to 
$400  per  acre,  and  cocrs  worth  $120  to  $160  per  head,  it  certainly  should 
be  equally  remunerative  in  Ohio,  where  both  land  and  cows  are  valued 
at  less  than  one-half  the  German  values,  the  products  of  the  dahy, 
cheese  and  butter,  commanding  very  little  more  in  Germany  than  in 
Ohio.  There  are  fully  10,000,000  acres  in  Ohio  admirably  adapted  to 
dairy  purposes.  ^^  to  the  value  of  milk;  £is  an  article  of  food,  the  in- 
spector of  milk  at  JProvidence,  Rhode  Island,  is  quoted,  who  says  that 
the  nutritive  value  of  milk,  as  compared  with  other  kinds  of  animal 
food,  is  not  generally  appreciated.  lie  estimates  sirloin  steak,  (reckon- 
ing loss  from  bone,)  at  35  cents  per  pound,  as  dear  as  milk  at  24  cents 
per  quart ;  round  steak,  at  20  cents,  as  dear  as  milk  at  14  cents;  eggs 
at  30  cents  a  dozen,  as  dear  as  milk  at  20  cents  a  quart.  Laborers  who 
pay  17  cents  for  corned  beef  would  consider  themselves  hardly  able  to 
pay  10  per  quart  for  milk,  when,  in  fact,  they  could  as  well  afford  to  pay 
15  cents.  Relatively  speaking,  then,  milk  at  10  cents  or  even  12  cents 
A  quart,  is  the  cheai)est  animal  food  that  can  be  used.^  Mr.  Klippart 
<?oncludes  his  essay  with  the  following  suggestions: 

It  appears  to  me  that  tlio  pfreat  amount  of  capital  and  labor  invested  in  dairy  farm- 
Joff  in  Ohio  would  fully  justify  dairymen  to  moke  experiments  somcTrbat  after  the 
^nethoil  of  tbe  Germans,  and  to  keep  a  precise  record  of  tbo  cost  and  result  of  every 
-rfxp^riment ;  and  especially  sbould  tbero  be  experiments  witb  tbo  grasses,  toiiscertain 
-Mf  possible  wbicb  one,  if  any  one  prass,  yields  tbe  greatest  flow  of  tbe  richest  milk  ; 
iind  furthermore,  I  feel  fully  assured  that  it  would  **  pay  "  the  Dairymen's  Association 
to  employ  a  practical  technological  chemist  to  make  frequent  analyses  of  the  food — 
milk,  butter,  and  cheese.  These  analyses  would  demonstrate  how  much  labor,  mate- 
rial, and  capital  are  niLsapplied,  and  how  much  greater  and  lietter  tho  result  will  be 
wb^n  all  is  properly,  and,  of  course,  economically  applied. 

At  the  meeting  of  tho  State  Horticultural  Society  the  various  sections 
of  the  State  were  foirly  represented.  In  his  annual  address  the.  presi- 
dent of  the  society,  remarking  upon  tlie  condition  of  horticulture  in  the 
State,  said : 

\Vc  sometimes  feel  inclined  to  boast  of  our  wonderful  progress,  and,  indeed,  many  of 

"A  lijivo  \vitneHsod  great  changes  since  tho  eariy  settlement  of  the  Country  in  our  boy- 

hoo<l.    Tho  few  miserable  wild  fruits  have  given  place  to  tho  luscious  products  of  our 

f^  rdens  and  orchards;  tho  acerb  firoet  grapes,  that  were  then  eagerly  sought  for,  are 

^  <  ^w  neglected  for  the  purple  clusters  of  our  trellisaes  and  arbors ;  the  plain  diet  of  hog 

"^><l  liominv  is  now  varie<l  by  a  more  extended  assortment  of  vegetables.    There  was 

'^  ^a.rii»ty  of  opinions  concemibg  tho  cropping  of  vineyards  with  clover,  the  prevailing 

"^^^nYiion  licing  that  tho  benefit  derived  from  such  cropping  consisted  in  the  shading  of 
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tlio  gronnd  during  tho  hottest  season.  It  was  reoommended  that  the  cloTer  be  cot 
when  its  growth  is  mature,  and  then  be  left  as  a  mnlch  upon  the  ground,  between  ih* 
rows  of  vines. 

Mr.  Batehain  stated  that  "in  his  vineyard,  on  a  sandy  slope,  a  dozen 
or  more  bearing  vines  grow  near  a  very  large  cucumber  (magnolia)  tree, 
where  the  entire  moisture,  in  time  of  drought,  seems  to  be  sucked  out 
of  the  soil  by  the  roots  of  the  tree ;  but  these  vines  each  year  ripen 
earlier  and  produce  better  fruit  than  any  others  in  the  vineyard  of  sev- 
eral acres." 

Mr.  G.  W.  Turner  presented  a  new  seedling  of  the  Catawba,  the  fruit 
a  trifle  smaller  than  the  parent,  and  seeming  to  ripen  a  little  earlier, 
with  less  pulp  and  acidity. 

Mr.  Bateham  thought  the  neglect  of  pruning  peach  trees  was  a  com- 
mon cause  of  defective  crops,  especially  when  the  trees  are  old  or  from 
any  cause  unthrifty,  as  there  must  be  young  wood  and  healthy  ibliage 
for  the  production  of  good  peaches.  As  a  remedy  for  the  "peach- 
borer''  he  recommends  the  following  recipe: 

I  take  a  five-pound  can  of  carbolic  soap,  called  "carbolic  plaut-protoctor,"  (costrng 
two  doUars,^  dissolve  it  in  ten  or  twelve  callons  of  hot  water  by  stirring  or  lettiiif 
stand  over  night,  then  add  twenty  gallons  of  cold  water^  and  apply  this  Uquidy  -with  a 
paint-brush,  to  the  base  of  each  tree,  for  eight  or  ten  inches  in  height,  first  cleans^ 
away  any  weeds  or  loose  dirt  -with  a  hoe,  and  taking  pains  tp  have  the  liquor  eater  the 
crevices  of  the  bark  where  the  insect  deposits  her  ^ggs.  Au  active  mam  or  lad  wiU  go 
■  -         --^^ "  •     I  the 


over,  in  this  way,  live  hundred  trees  in  a  day.    If  the  orchard  is  in  clean  condition  1 
above  quantity  of  liquid  will  serve  for  one  thousand  trees,  so  that  the  expense  is  not 
over  half  a  cent  per  tree. 

The  middle  of  July  is  suggested  as  the  best  time  for  applying:  the 
remedy  in  that  latitude — ^northern  Ohio.  # 

A  resolution  of  practical  value  was  adopted  by  the  societiy,  looking 
toward  the  appointment  of  one  or  more  of  the  members  of  the  executive 
committee  to  visit  difterent  sections  of  the  State  during  the  frait  fieason, 
to  attend  meetings  and  exhibitions  of  local  horticultural  societies  and 
to  encourage  the  formation  of  such  societies  where  none  exist,  to  take 
notes  of  new  or  rare  fruits  and  vegetables,  investigate  diseases  and  in- 
sects affecting  fruit,  and  to  collect  items  of  interest  to  the  State  society. 

The  number  of  acres  of  orchards  in  the  State  in  1869  was  346,826; 
bushels  of  apples  produced,  15,518,685;  peaches,  1^444,523;  x>eank 
147,022.  Number  of  acres  of  grapes,  10,477.  The  product  of  grapes. 
(only  one-fourth  of  a  crop,)  was  3,794,899  pounds.  The  grape  crop  of 
1870  is  claimed  by  the  secretary  of  the  society  to  have  been  tenfold 
that  amount.  Estimating  apples  at  40  cents  per  bushel,  the  total  value 
is  $6,207,474 ;  peaches  and  pears,  at  $1  per  bushel,  $1,591,545 ;  grapes, 
at  6  cents  per  pound,  $228,994— making  a  total  of  $8,028,013.  Adding 
an  estimate  for  strawberries,  raspberries,  blackberries,  and  cht-rnes, 
say  $1,971,987,  (claimed  to  be  a  low  estimate,)  the  fruit  production  for 
1869  would  show  a  cash  value  of  $10,000,000. 

PENNSYLVJ^NIA. 

The  seventh  volume  of  the  Transactions  of  the  Pennsylvania  State 
Agricultural  Society  contains  a  report  of  the  agricultural  college  and 
experimental  farms;  articles  on  the  changes  produced  in  plants  by  cul- 
tiv^ation,  the  progress  of  agriculture,  the  country  roads  and  road  laws; 
several  bearing  upon  the  practical  aspects  of  natural  history  in  fish- 
culture,  bee-culture,  &c.;  and  papers  upon  pomological  and  horticul- 
tural subjects,  including  the  records  of  seven  years,  fiom  1864  to  1870. 

Hon.  William  Parry,  of  New  Jersey,  in  an  addreas  before  the  Penn 
sylvania  Fruit-Growers'  Society,  expresses  the  opinion  that  only  a 
very  few  varieties  of  the  strawberrj'  are  required  for  profitable  culture 
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in  any  g^ven  locality.  He  would  have  only  enoagb  to  afiford  a  uniform 
saecession  Irom  the  earliest  to  the  latest  rii)ening.  Some  varieties  sac- 
ceed  remarkably  in  certain  localities  and  with  particnlar  treatment^ 
while  in  other  places  they  woald  prove  a  failure.  He  has  tested  more 
than  one  hundred  varieties,  and  come  to  the  conclusion  that  it  cannot 
be  known  whether  a  variety  will  succeed  in  a  new  locality  till  a  trial 
has  been  made  with  it,  and  that  no  one  variety  is  adapted  to  all  soils 
and  localities.  He  attributes  the  conflicting  statements  sometimes 
made  about  the  productiveness  of  strawberries  to  the  difference  of  soil 
and  climate,  and  the  treatment  they  receive.  Ko  variety  within  his 
knowledge  has  been  more  profitable  to  growers  generally  than  Wilson's 
Albany.  He  has  grown  over  20U  bushels  i^er  acre,  which  were  sold  at 
10  cent«  per  quart,  amounting  to  more  than  $G00.  The  Green  Prolific, 
Agriculturist,  and  No.  30,  are  varieties  which  he  has  found  to  be  very 
valuable.  They  are  strong,  vigorous  growers,  hardy^  and  productive. 
The  last  two  are  the  largest  strawberries  grown,  and,  from  their  great 
size  and  attractive  appearance,  bring  the  highest  price.  In  1870  they 
brought  $1  per  quart,  notwithstanding  other  good  strawberries  were 
plentiful  and  cheap.  In  cultivating  strawberries  or  any  other  fruit  for 
profit,  he  prefers  to  select  those  which  will  sell  most  readily  and  at  the 
highest  price,  even  if  they  are  not  in  some  respects  so  good  as  other 
sort&  He  prefers  to  plant  strawberries  early  in  the  spring,  as  soon  as 
the  ground  is  dry  e^ough  to  be  worked,  plowing  furrows  previously  two 
and  a  half  feet  apart,  and  putting  into  them  a  preparation  of  equal  parts 
of  marl,  ashes,  and  ground  bone.  These  substances  must  be  thoroughly 
inccrporated  together  in  the  furrow,  and  allowed  to  remain  for  ten  to 
fourteen  days,  until  the  heat  generated  has  softened  the  bone  so  that  it 
will  grumble  like  chalk  when  rubbed  between  the  thumb  and  fingers. 
A  mixture  formed  of  one  ton  of  each  of  these  substances  is  sufBcient 
lor  five  acres.  The  strawberries  set  in  it  grow  vigorously,  sending  up 
a  luxuriant  growth  of  dark-green  foliage.  Late  in  the  fall  he  mulches 
the  plants  with  stable-manure  spread  evenly  over  them,  enriching  the 
boU  and  preventing  them  from  being  thrown  out  of  the  ground  by  frost, 
and  also  keeping  clean  the  growing  fruit.  The  premium  crop  last  year 
in  Barlington,  ]^ew  Jersey,  was  at  the  rate  of  263  bushels  per  acre,  and 
yielded  over  $1,000  profit.  The  general  average  among  growers  in  that 
iState  ^aa  only  about  one-third  this  amount  of  profit  per  acre. 

IVIr.  Parry  has  not  succeeded  in  open  field  culture  of  any  of  the  foreign 
varieties  of  the  raspberry  in  ^ew  Jersey.  The  climate  is  too  dry  for 
them  in  summer.  He  deems  the  Philadelphia  the  best  variety ;  a  hardy, 
productive,  pale-red  raspberry,  adapted  to  all  sections  of  the  country. 
Its  faults  are  a  want  of  firmness  and  of  bright  red-color.  A  varie%^ 
called  the  Herstine  has  lately. been  originated,  which  is  said  by  the 
Pennsylvania  Horticultural  Society  to  have  all  the  good  qualities  of  the 
Philadelphia,  with  the  addition  of  large  size,  firmness  of  texture,  and 
bright  red  color. 

In  cultivating  the  raspberry,  he  prepares  the  ground  as  for  corn  er 
potatoes,  makes  rows  six  feet  apart,  and  sets  the  plants  three  feet  distant 
in  the  rows,  which  requires  2,500  to  an  acre.  The  tops  should  be  cut  off 
within  a  few  inches  of  the  ground  when  the  plants  are  set,  that  the  roots 
may  become  well  established  before  being  required  to  supply  nourish- 
ment for  the  other  parts  of  the  plant.  The  raspberry  is  liable  to  many 
accidents  which  injure  the  crop — ^as  too  high  or  low  a  temperature,  or  an. 
excess  of  wet  or  dry  weather.  The  yearly  market-price  is  usually  more 
variable  than  other  kinds  of  fruit,  so  that  a  series  of  years  must  be  taken 
to  arrive  at  an  estimate  of  the  annual  profit  of  the  culture.    He  finds 
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from  a  review  of  tlie  qnontity  of  all  the  diflferent  kinds  sold,  good  ud 
bad,  during  the  last  ten  years,  that  the  average  prioe  is  23  cents  per 
quart,  which  makes  a  net  profit  of  about  $284  per  acre,  2,000  quarts 
being  the  average  product.  The  expenses  were  $176:  cultivatiany  $30; 
manure  and  use  of  boxes,  $30;  picking,  $60;  i^mmissions,  (lOjier  eenU) 
$46;  interest  on  value  of  land,  $10. 

After  cultivating  and  testing  twenty-six  popular  varieties  of  black- 
berries, besides  a  large  number  which  were  no  better  than  the 
parent  stock,  he  has  l^en  able  to  retain  only  four,  which  he  re^ardft 
as  valuable  for  a  field  crop:  Wilson's  Early,  Dorchester,  Eattatmny, 
and  New  Rochelle.  Their  value  ranks  in  the  order  given.  WilsoD'& 
Early  is  the  largest  blackberry  in  cultivation,  ripens  early,  olosdy 
fono\ving  the  raspberry,  and  therefore  commanas  a  high  price.  Two 
years  ago  he  sold  the  principal  part  of  his  crop  on  ten  acres  for  50 
cents  per  quart  wholesale.  A  fruit-grower  in  West  New  Jers^,  who 
had  seventy-five  acres  in  cultivation,  sold  the  fruit  last  year  for  $20,000, 
realizing  a  net  profit  of  $14,000.  The  Dorchester  variety  is  early,  aod 
often  grown  in  old  apple-orchards  with  great  success.  A  cultivator  near 
Burlington,  New  Jersey,  in  1864,  planted  two  and  a  half  acres  of  this 
variety  in  a  peach-orchard,  which  was  on  light,  sandv  land.  In  1865 
the  plants  produced  about  enough  fruit  to  pay  for  tillage,  but  doling 
the  next  three  years  they  yielded  a  net  profit  of  $3,670.  The  Eittatinny 
is  perfectly  hardy,  large,  luscious,  very  productive,  and  profitable.  The 
New  Rochelle  has  been  longer  in  cultivation  than  the  others,  but  is  now 
superseded  by  them.  He  considers  blackberries  among  the  most  profita- 
ble crops,  on  account  of  their  easy  culture,  hardiness,  productirenesay 
and  the  high  price  for  which  they  sell.  They  are  not  partjcolar  as  to 
soil  or  location,  and,  with  an  occasional  dressing  of  manure^  they 
will  continue  to  yield  good  crops  for  many  years.  On  lana  smt- 
able  for  corn  they  will  average  seventy  bushels  per  acre.  The  land 
is  prepared  for  cultivation  as  for  corn,  and  marked  with  furrows  eight 
feet  apart,  the  plants  being  set  four  feet  distant  in  the  rows.  Mock 
spread  along  in  the  rows  before  setting  them  is  very  favorable  to  their 
growth.  The  average  yield  for  the  past  ten  years  has  been  2,000  quarts 
per  acre,  which  have  sold  for  15.6  cents  per  quart,  making  $312  income 
per  acre,  and  leaving,  after  deducting  expenses,  a  net  profit  of  $200. 

Mr.  Parry  regards  the  cultivation  of  the  cranoerry  as  one  of  the  mo»4 
profitable  departments  of  fruit  culture.  The  climate  and  soil  of  £nr- 
Ungton  and  Ocean  Counties,  New  Jersey,  ?re  adapted  to  its  highest  de- 
velopment. These  counties  produce  the  greater  part  of  the  cranbenies 
raised  in  the  State.  The  most  productive  cranberry  region  is  underlaid 
with  white  sand,  much  of  it  being  pure  silex.  The  soU  is  light,  \rith  a 
thin  coating  of  vegetable  mold  covering  the  surface.  Low,  marshy 
lands  and  old  ponds,  which  can  be  drained  and  flooded  again  at  pleas- 
ure, will  often  yield  annually  $200  to  $300  worth  per  acre.  A  fruit- 
grower in  Burlington  County  recently  cleared  twenty  acres  of  moist 
land,  which  before  clearing,  five  years  ago,  was  not  worth  more  than  $  J 
per  acre,  and  planted  it  with  cranberries.  From  two  acres  in  full  bear- 
ing and  eighteen  acres  two  years  old,  he  realized,  last  year,  (1870,)  a  net 
profit  of  $3,200.  A  farmer  in  the  same  neighborhood  has  two  hundred 
acres  under  cultivation,  about  one-third  of  which  is  in  full  bearing,  and 
yielded  last  year  3,300  bushels,  worth  over  $13,000.  Six  acres  averaged 
'100  busbels  per  acre,  and  sold  for  $4=  per  bushel.  Another  had  twenty- 
four  acres  iu  beaiing,  six  and  a  half  in  the  tenth  year  and  seventeen 
and  a  half  iu  the  first  year  of  good  fruiting,  which  yielded  2,692  bust- 
els,  and  sold  for  $9,422.    After  deducting  $2,222  for  expense  of  raisiiig 
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and  maaketingy  there  lemained  a  net  profit  of  $7,200.  The  six  and  a 
^aLf  acree  in  prime  bearing  yielded  more  than  the  seventeen  and  a  half 
jofit  commencing.  The  Forge  Company  in  Ocean  County  cultivated 
abont  one  hundred-  acres,  fifty  of  which,  being  in  bearing  last  season, 
yielded  3,400  bushels,  and  sold  for  $13,600.  Three-eighths  of  this  tract 
have  been  sold  for  $1,000  per  acre.  The  number  of  barrels  raised  in 
Burlington  and  Ocean  Oounties  last  year  was  38,300,  being  about  6,300 
more  than  in  1869.  The  amount  raised  in  the  State  was  50,000  bushels, 
about  the  same  as  in  1869,  the  want  of  increase  being  occasioned  by  the 
season. 

Mr.  Parry  claims  that  few  crops  give  so  large  and  quick  returns  for  the 
capital  and  labor  required  to  grow  them  as  the  i>each.    A  locality  is 
rarely  found  which  combines  all  the  conditions  necessary  for  its  growth. 
They  must,  therefore,  be  supplied  by  the  cultivator  so  far  as  they  can 
be.     A  new  peach  orchard  will  not  succeed  well  on  the  site  of  an  old 
one.  If  the  soil  selected  for  an  orchard  is  hard,  it  must  be  loosened  with 
a  Bubsoil  plow ;  if  saturated  with  water,  it  mtlst  be  underdrained ;  if 
thin  and  poor,  it  must  be  enriched  with  proper  fertilizing  materials. 
Lime,  ashes,  and  bone-dust  are  excellent.    He  sets  his  trees  eighteen 
feet  apart  each  way,  in  straight  rows,  at  right  angles  to  one  anotiier. 
Deep  planting  should  be  avoided.    Tne  trees  should  be  set  no  deeper 
than  they  grew  in  the  nursery,  and  the  earth  heaped  up  iu  a  circle  around 
them  a  few  inches  above  the  surrounding  surface,  with  the  top  a  little 
dishing,  which  will  retain  the  rain,  and  allow  the  roots  the  full  benefit 
of  the  surface- soil  without  being  dried  up.    After  the  trees  are  planted, 
he  cuts  oft'  the  tops  at  a  uniform  height  of  three  feet,  and  the  branches 
within  an  inch  of  the  body.  They  will  then  put  forth  young  shoots,  wbich 
will  form  low  heads  and  protect  the  bodies  from  the  scorching  sun.  The 
trees  will  also  be  less  aftected  by  high  winds,  and  bo  more  convenient 
for  gathering  the  fruit.    The  ground  may  be  planted  with  com,  potatoes, 
or  vegetables  for  a  year  or  two,  till  the  trees  come  into  bearing,  after 
which  it  should  be  shallowly  plowed  several  times  a  year  with  one  horse, 
to  keep  the  surface  mellow  and  free  from  weeds  and  grass.    A  fruit- 
grower near  Delaware  City  cleared,  last  year,  over  $16,000  from  one 
hundred  and  forty  acres.    Another  in  Middleto^vn,  Delaware,  had  four 
hundred  acres  in  peaches  last  year,  and  was  offered  $30,000  for  the  crop 
before  picking,  which  he  refused.    He  ])icked  and  marketed  them  him- 
self, and  cleared  838,000.    The  "  Peach  Blossom  farm  "  in  Kent  Countj-, 
ilaiyland,  containing  six  hundred  acres,  and  having  four  bdndred  acres 
cultivated  with  peach-trees  just  coming  into  bearing,  was  sold  in  the 
Printer  a  few  years  ago  for  $31,600.    The  same  year  the  purchaser  sold 
peaches  enough  from -it  to  amount  to  $52,000. 

The  business  done  on  the  Delaware  Railroad  and  its  branches,  in 

carrying  peaches,  is  immense.    The  freight  on  peaches  sent  over  these 

roads  to  New  York  last  year  is  reported  to  have  amounted  to  $26i,000. 

According  to  the  official  report,  the  total  number  of  baskets  of  peaches 

taken  from  each  station  of  the  Delaware  Railroad  and  its  branches  wat? 

1,410,079,  and  about  one-fourth  as  many  more  were  sent  by  water.    Of 

this  number  the  State  of  Maryland  furnished  about  300,000.    This  crop 

was  not  quite  so  large  as  that  of  the  preceding  year,  but  the  fruit  was 

better  grown,  and  the  net  profit  about  50  per  cent,  more  per  basket. 

The  average  not  i)rice  received  per  basket  was  70  to  75  cents,  and  the 

net  return  for  the  crop  shipped  to  market  amounted  to  $1,125,000. 

Besides  those  marketed,  large  quantities  were  used  at  home  for  canning. 

Peach-growing  is  rapidly  increasing  in  Maryland.    In  1809  there  were 

sUippca  over  the  Maryland  Railroad  two  hundred  and  twenty -four  car-^ 
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loads  of  peaches^  and  in  1870  two  hundred  and  sixt^-five,  making  ba 
increase  of  18  per  cent.,  although  the  latter  year  was  less  iroitftil  than 
the  preceding.  Mr.  Parry  has  grown  more  than  seventy  varietieB  at 
the  peach,  many  of  which  he  found  to  be  of  little  value*  He  reoommends 
the  following,  from  which  a  selection  can  be  made  affording  a  sncceBsioD 
of  fruit  from  the  earliest  to  the  latest  ripening:  Hale's  Early,  Troth^s 
Early,  Mountain  Bose,  Large  Early  York,  Crawford's  Early,  Old  Mixon 
Free,  Stump  the  World,  Ward's  Late  Free,  Barker's  Seedling,  Late 
BareripiB,  Crawford's  Late,  Beer's  Smock,  Late  Heath  Cling,  and  Solwaj. 

Mr.  E.  Satterthwait,  of  Jenkintown,  Pennsylvania,  in  an  essay  upoo 
pear  culture,  says  he  has  made  the  cultivation  of  the  pear  a  specialty. 
and  found  that  he  can  attain  the  best  results  only  by  high  culture.  He 
gives  his  trees  a  liberal  manuring  annually  with  stable  or  bam-yard 
manure,  and  cultivates  by  plowing  the  ground  alternately  to  aad  from 
them.  His  trees,  though  young,  generally  produce  abundant  cropa^ 
and  the  older  they  become  the  better  they  succeed  under  this  treatment 
He  has  never  seen  a  pear-orchard  in  grass  that  was  either  thrift  or 
productive.  If  pear-orchards  are  seeded  down  with  clover,  other  grasses 
will  supplant  it  in  two  or  three  ye^ars,  and  the  ground  will  have  to  be 
plowed.  Mulching  is  generally  found  to  be  too  expensive.  He  culti- 
vates  the  spaces  between  the  rows  of  his  trees  with  gooseberries,  cor- 
rants,  raspberries,  rhubarb,  and  vegetables.  His  crops  do  well,  and  do 
not  appear  to  injure  the  crop  of  pears,  nor  do  the  pear-trees  seem  to 
injure  the  crops  growing  near  them,  a«  do  apple,  cherry,  and  other  filli^ 
trees.  His  trees  receive  no  manuring  or  labor  in  cultivating  them,  ex- 
cept what  is  bestowed  on  the  other  crops ;  therefore  the  pear  crop  is 
almost  a  clear  gain.  He  considers  a  northern  exposure  for  a  pear- 
orchard  as  objectionable,  and  strongly  recommends  protection  ttonn 
winter  winds  by  hedges  or  other  defenses.  The  Bartlett,  S^d,  Law- 
rence,  Duchesse  d'Angouleme,  and  Beurr6  d'Anjou  cover  me  greatex 
part  of  the  pear  season,  succeed  well  in  most  situations,  are  of  indisput- 
able excellence,  and  are  indispensable  in  every  collection.  The  BarUett 
stands  at  the  head  of  the  list  in  its  season,  being  first-rate  in  every 
respect 

Dr.  Ellwood  Harvey,  of  Chester,  in  a  paper  on  horses,  urges  the 
importance  of  farmers  giving  more  attention  to  selecting  the  best  horses 
for  breeding,  and  complains  that,  in  choosing  h  stalUon,  they  generally 
select  from  two  or  three  that  come  within  their  personal  knowledge,  the 
diAirence  of  one  or  two  miles  in  the  distance  to  their  stations  oftea 
determining  their  choice  of  the  l^orse  from  which  to  breed.  He  gives  a 
history  of  the  improveihent  of  English  horses,  and  alludes  to  the  pecu- 
liarities communicated  by  noted  strains  of  blood..  Of  the  famous  Per- 
cheron,  he  says  that  it  originated  from  a  cross  of  the  Andalusian  horse 
of  Spain  with  the  Norman  horse  of  the  south  of  France.  The  original 
Norman  horse,  as  found  in  France,  was  large  and  somewhat  slow  and 
heavy  in  action.  When  the  Spanish  occupied  the  Netherlands,  they 
desired  for  draught  a  horse  as  large  and  strong  as  the  Norman,  but  of 
more  spirit  and  activity.  By  crossing  their  own  active  Andalusian  with 
the  heavy  Norman,  they  obtained  the  distinguished  Percheron,  which 
possesses  the  qualities  sought.  It  is  called  Percheron  fix)m  Perche,  a 
province  in  lYance  where  it  was  largely  bred.  He  credits  the  first 
importation  of  Percherons  to  Mr.  Edward  Harris,  of  New  Jersey,  in 
1840.  Both  the  Percherons  and  the  thoroughbfeds  must  be  bred  in  tht* 
ancestral  line  to  obtain  the  best  results.  When  crossed  with  native 
mares,  they  usually  deteriorate,  and  finally  lose  their  original  and  desim- 
ble  qualities.   When  Canada  was  first  settled  Igr  the  French|  they  biongfa: 
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over  the  Percheron,  and  the  Oanack,  which  has  so  great  endnraace,  is 
a  Peicheron  dwarfed  by  scanty  fare  and  the  rigor  of  the  Canadian 
climate. 

There  is  a  crude  notion  prevailing  that  hardships  make  young  stock 
hardy.  A  colt  that  is  weaned  in  the  fall,  as  is  commonly  the  case,  should 
not  be  allowed  to  become  poor  in  its  first  winter.  It  is  true  that  it  will 
often  improve  so  rapidly  in  spring  that  its  wretched  condition  during 
the  winter  will  seem  really  to  have  been  an  advantage  to  it,  but  this  is 
a  grave  mistake.  If  the  same  conditions  were  imposed  during  the  whole 
period  of  growth,  the  effect  would  be  very  perceptible.  Although  the 
fiiommer  may  in  some  degree  remove  the  eSect  of  winter,  no  animal  so 
treated  ever  becomes  what  it  might  have  been  in  size,  symmetry  of  form, 
and  usefulness,  by  generous  treatment.  Dr.  Harvey  believes  that  tiiere 
is  profit  in  breeding  nice  carriage  and  draught  horses.  As  a  general 
rule,  it  costs  no  more  to  raise  a  good  colt  than  a  poor  one,  while  the 
former  will  bring  two  or  three  times  as  much  as  the  latter. 

Mr.  Seth  Hoagland,  of  Mercer,  in  an  article  on  bee-keeping,  expresses 
the  opinion  that  three-fourths  of  the  bee-keepers  allow  their  hives  to 
remain  through  the  winter  on  the  stands  where  they  stood  during  sum- 
mer. The  result  of  this  treatment  is  that  frequently  many  of  the 
colonies  perish,  and  those  which  survive  are  often  so  weakened  that 
they  are  unable  to  lay  up  honey  till  the  most  favorable  part  of  tiie  season 
has  passed.  Besides  these  bad  effects,  the  quantity  of  honey  consumed 
by  the  bees  during  winter  is  much  greater  than  it  would  be  if  proper 
care  were  taken  of  them.  A  uniform  temperature  sufficiently  cold  to 
keep  them  in  a  semi-dormant  state  throughout  the  winter  is  necessary. 
The  thermometer  should  not  fall  below  32^,  and  never  exceed  40^.  This 
uniformity  may  be  attained  by  protecting  the  hives  on  their  summer 
stands,  or  by  removing  them  to  rooms  properly  prepared  for  the  purpose. 
His  apiary  consists  of  one  hundred  colonies,  which  he  winters  from  the 
let  of  December  to  the  last  of  March,  in  a  building  sixteen  by  twenty- 
eight  feet,  well  ventilated  but  perfectly  dark,  and  having  double  walk 
aJl  around,  floor  and  ceiling,  with  a  space  of  fifteen  inches  between  the 
walls  fiUea  with  sawdust.  Whatever  the  room  used,  the  foregoing  con- 
ditions of  temperature,  darkness,  and  ventilation  must  be  observed. 
With  this  care,  a  hive  will  consume  only  seven  to  ten  pounds  of  honey 
daring  the  winter ;  while,  if  left  unprotected  on  its  summer  stand,  it 
will  require  twenty-five  to  thirty-five  pounds.  A  saving,  therefore,  of 
at  least  twenty  pounds  of  honey  is  made  on  each  hive,  which,  at  25  cents 
per  pound,  on  an  apiary  of  one  hundred  hives,  would  amount  to  $500 
in  one  season,  a  sum  scdficient  to  erect  a  suitable  building.  If  sufficient 
natural  pasturage  is  not  found  for  the  bees,  it  must  be  supplied.  White 
clover,  buckwheat,  the  linden-tree,  golden-rod,  and  aster  furnish  good 
food.  White  clover  and  the  linden-tree  yield  the  best  honey.  Alsike 
clover  is  sown  extensively  for  this  purpose,  and  not  only  supplies  honey 
for  the  bees,  but  hay  and  forage  for  farm-stock.  It  produces  a  great 
abundance  of  honey  of  fijae  quality,  yields  two  crops  of  hay  a  year,  and 
continues  to  bloom  till  the  frost  comes.  The  Italian  bee  is  said  to  prefer 
it  to  white  clover. 

Mr.  J.  T.  Bothrock,  professor  of  botany  in  the  Agricultural  College  of 
Pennsylvania,  says  that  it  was  long  ago  noticed  that  wheat  from  France, 
when  cultivated  in  Gapada,  needed  to  be  acclimated  before  it  would 
yield  a  good  crop.  Ghmate  idso  has  an  important  influence  on  the 
proportion  of  gluten  and  starch  found  in  wheat  That  grown  in  a 
warm  climate  has  more  gluten  in  proportion  to  the  starch  than  that  in 
a  cold  climate.    This  gluten  contains  a  large  quantity  of  nitrogen,  which 
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Bcrves  to  build  up  the  musoular  portion  of  the  syBtem.  Starch  oofr 
talus  a  largo  quantity  of  carbon,  whiob,  with  oxygen,  is  a  generator  of 
heat,  and  is  especially  needed  by  man  in  a  cold  climate.  If  a  kernel  of 
wheat  is  divided  by  cutting  it  crosswise,  the  outer  coat  will  be  found  to 
be  composed  of  the  cellular  tissue  or  bran;  the  next  is  the  gluten,  aiui 
the  central  portion  the  starch,  which  constitutes  a  large  part  of  tk 
kernel.  In  grinding,  a  large  portion  of  the  important  element  of  gluten 
is  ofben  lost  with  the  bran.  Experiments  prove  that,  in  making  a  barrei 
of  flour,  there  should  be  lost  only  about  10  pounds  of  innntritioos  mat- 
ter, but,  by  the  common  process  of  grinding,  the  usual  waste  is  60  to  76 
pounds,  making  at  least  fifty  pounds  of  gluton  to  be  cast  away  to  inlisricff 
animals,  which  might  as  well  have  been  supplied  by  cereals  of  less  value 
to  man.  Wheat  contains  the  largest  amount  of  gluten  in  proportion  to 
the  starch  when  ripe.  In  an  experiment  made  with  Narbonne  wheat,  it 
was  found  that,  when  cut  eighteen  days  before  being  ripe,  it  contamed 
(Hily  6  per  cent,  of  gluten,  but  12  per  cent,  when  cut  fully  ripe.  Since 
gluten  is  not  so  white  as  starch,  it  will  follow  that  wheat  cut.  a  little 
before  it  is  dead-ripe  will  make  whiter  flour  than  when  cut  at  a  later 
period,  but  it  will  be  less  nutritious  and  less  in  quantity. 

^  KHODE  ISLAND. 

The  Bhode  Island  Society  for  the  Encouragement  of  Domestio  Indostzy 
was  incorporated  in  1820,  and  now  contains  1,256  life-membeFS.  ne 
officers  for  the  present  year  are  WUliam  Sprague,  president,  and  Joseph 
S.  Pitman,  secretary  and  treasurer.  The  permanently  invested  foitcla 
amount  to  $17,600.  The  labors  of  this  society  have  been  devoted  to 
various  branches  of  domestic  industry,  as  manufieu^t^res,  the  mediaoic 
arts,  and  the  fine  arts,  as  well  as  agriculture  and  horticolture.  Mr. 
Boyal  O.  Taft,  of  the  committee  on  manufactures,  has  made  some 
interesting  investigations  in  reply  to  a  letter  of  inquiry  from  Horace 
Gapron,  late  Oommissioner  of  Agriculture,  on  the  origin  of  the  woolen 
manufacture  in  this  country.  Mr.  Taft  says  it  appears  that  the  first 
woolen  factory  in  the  United  States  was  erected  in  Ipswich,  Massachn- 
setts,  by  Dr.  John  Manning,  to  whom  the  town  granted  the  land  for  the 
building-site  in  1702.  The  building  was  105  feet  long  and  32  wide.  For 
a  few  years  broadcloths,  flannels,  and  blankets  were  made,  but,  the 
manufacture  not  proving  profitable,  cotton  was  substituted.  The  first 
incorporated  woolen  factory  in  the  United  States  woa  erected  on  Parker 
Biver,  in  Kewbury,  in  1704,  in  that  part  of  the  town  called  Byficld 
Parish.  The  goods  manufactured  w^o  flannels  and  broadeloths.  The 
first  carding-machine  was  built  at  Pittsfield,  Massachusetts,  in  1801,  hj 
Arthur  Scholfield,  an  Englishman,  who  came  to  this  country  in  11SS> 
with  Mr.  Samuel  Slater,  the  father  of  cotton  manufacture  in  the  United 
States.  Mr.  Scholfield  also  manufactured  at  Pittsfield  the  first  broad- 
cloth made  in  this  country,  in  1S04.  The  cloth  was  gray-mixed.  In  190B 
he  manufactured  thirteen  yards  of  black  broadcloth,  which  was  pre- 
sented to  James  Madison,  and  from  which  his  inaugural  suit  was  mode. 
President  Madison,  therefore,  was  the  first  President  who  was  manga- 
rated  in  American  broadcloth. 

In  November,  1870,  this  society  proposed  to  persons  pruning  their 
grape-vines  the  novel  plan  of  sending  the  surplus  wood  of  early-ripen- 
ing varieties  to  the  secretary.  Dr.  William  F,  Ghanning,  who  offered 
to  distribute  the  cuttings  free  of  charge  to  all  applicants.  The  under 
taking  proved  successful.  About  seven  thousand  canes  and  cnttiDp 
of  forty-two  recognized  varieties  and  three  wild  varieties  were  carefuliy 
labeled  and  distributed  to  several  hundred  applicants.    All  the  bess 
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varieties  of  early  hardy  grapes  were  included  in  the  distribution,  as 
well  as.  some  of  inferior  quality.  The  Isabella  and  Catawba  were  ex* 
duded'on  account  of  latei^ess  in  ripening,  and  also  the  Hartford  Prolific, 
on  account  of  inferiority  in  habit  to  others  equally  early.  An  eftbrt 
was  made  to  confine  the  distribution,  as  far  as  possible,  to  varieties 
ripening  not  later  than  the  Concord,  as  the  first  condition  of  successful 
grape  culture  in  this  Stote.  Verbal  instructions  were  frequently  given 
as  to  the  best  method  of  striking  cuttings  and  of  cleft-grafting  pieces 
a  few  inches  long  on  wild  or  other  hardy  grape-roots.  The  wood  thus 
distributed  contained  at  least  35,000  buds.  Quantities  of  valuable  pro- 
ductive material  as  great  as  that  above  named  are  wasted  in  eveiy 
ncighborhoood  where  vines  are  cultivated.  The  secretary  says  it  is 
satisfactory  to  state  that  the  free  distribution  of  grape-wood  has  had 
the  eflfect.  In  this  neighborhood,  of  stimulating  instead  of  diminishing 
the  sale  of  grape-vines,  the  professional  cultivator  thus  receiving  equal 
benefit  from  the  increased  interest  in  grape  culture.  The  recognized 
varieties  distributed  were  the  following:  Eipening  in  August— Dracut 
Amber,  Northern  Muscadine,  Kos.  1  and  2,  Early  Amber,  Perkins; 
ripening  from  September  1  to  10— Bogers's  Hybrids,  Nos.  3  and  41, 
Enmehm,  Brant,  Hartford  Prolific,  Adirondac,  Crevelling,  Saint  Cath- 
erine, Israella,  Walter,  Martha;  ripening  from  September  10  to  20^ 
Allen's  Hybrid,  Merritt,  Delaware,  Cleveland,  Autuchon,  Cornucopia, 
Canada,  Sweet  Water,  (two  varieties,)  Madeleine,  lona,  Rebecca, Eogers's 
Hybrids,  Nos.  0, 5,  33,  22,  (Salem,)  43, 19, 4,  Clinton,  Concord :  ripening 
five  days  later  than  the  Concord — ^Diana,  Bogers's  Hybrids,  ]n  os.  1  and 
30 ;  ripening  ten  to  twenty  days  later  than  the  Concord — Ives's  Seedling, 
Union  Village.  Diana,  Black  Hamburg,  Catawba. 

The  socie^  nas  directed  its  attention  to  entomology,  and  especially  to 
the  study  of  insects  injurious  to  vegetation.  The  secretary  says  he  has 
originated  a  simple  method  of  preserving  insects  from  destruction  by 
parasitic  enemies,  by  the  use  of  carbolate  of  lime,  strewed  in  the  cases. 
Insects  in  the  cabinet  of  the  society,  treated  with  this  substance,  have 
remained  now  about  two  years  entirely  unassailed,  without  even  a 
renewal  of  the  application.  He  states  that  this  method  has  passed  into 
common  use,  and,  from  the  certainty  of  its  effects,  has  removed  one 
great  objection  to  the  collection  of  entomological  cabinets. 

SOUTH  CABOLINA. 

The  proceedings  of  the  annual  conventions  of  the  South  Carolina 
Agricultural  and  Mechanical  Society  in  the  years  1870  and  1871,  pub- 
lished under  the  direction  of  the  secretary,  D.  Wyatt  Aiken,  show  an 
increasing  interest  in  the  importance  of  diversified  agricultural  industry 
in  that  State.  The  changed  system  of  labor  and  new  conditions  have 
rendered  it  imperative  that  intelligent  cultivators  should  turn  more  at- 
tentive thought  toward  improved  methods.  The  president  of  the 
society,  Mr.  Johnson  Hagood,  referred  in  his  annual  address  to  the  fact 
that,  under  the  slave  system,  labor  was  costly  on  account  of  its  alliance 
with  capital,  and  fatally  limited  in  its  supply  to  the  natural  increase  of 
the  small  class  from  which  it  was  drawn.  Cherishing  his  costly  and 
higlily  prized  labor,  which  was  also,  under  the  laws  of  the  land,  the 
largest  part  of  his  capital,  the  whole  effort  of  the  planter  was  given  to 
its  increase,  and  the  laud  bore  the  penalty  of  the  favoritism — skimmed 
of  its  fertility,  and  thrown  out  to  the  recuperative  efforts  of  nature, 
while  the  generous  product  of  its  virgin  soil  was  invested, in  addi- 
tional laborers,'  and  the  planter  and  his*  gang  passed  on  to  other 
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fields.  Few  buildings  expected  to  last  beyond  the  life  of  the  tenani 
were  erected ;  no  fence  which  would  not  require  rebuilding  in  five  or 
ten  years ;  and  seldom  was  any  ameliorating  process  vouchsafed  to  th£ 
SOU.  ^^New  ground,"  in  plantation  parlance,  was  the  equivalent  of  pro* 
ductivenesSy  and  ^^old  field"  of  sterility.  Since  emancipation,  lands 
retain  their  favorable  conditions  of  fertility,  and  are  cheaper  than  thej 
were  before.  Labor  has  lost  its  characteristic  of  capital^  and  has 
decreased  in  available  quantity.  Mr.  Hagood  presented  some  sta- 
tistics, applicable  to  the  lighter  soils,  and  embracing  the  country  below 
the  falls  of  the  rivers  and  above  tide-water.  In  this  region  a  man  with 
a  mule  can  well  cultivate  fifteen  acres  in  cotton  and  fifteen  in  com; 
allowing  seven  and  a  half  acres  for  small  grain,  potatoes,  &c.,  twenty- 
two  and  a  half  lying  at  fallow,  and  fifteen  in  wood-land,  the  amount 
is  seventy-five  acres.  This,  with  the  usual  and  necessary  buildings  and 
fences,  will  cost  $760,  the  mule  $150 ;  about  $80  must  be  added  for 
wagons,  plows,  and  other  farm-tools,  and  $80  more  will  supply  a  cow, 
and  the  hogs  necessary  to  consume  the  waste  of  the  barn-yard.'  There- 
lore,  $1,000  per  mule  is  the  amount  of  permanent  investment  necessarr 
under  the  highest  farming,  and  the  most  liberal  treatment  of  land.  Mr. 
H.  is  not  in  favor  of  dethroning  cotton  as  the  market  crop.    He  says : 

It  exhausts  land  less  than  any  hoed  orop  we  cnltirate ;  it  retains  to  the  soil  in 
its  seed  one  of  theljest  mannres  we  can  use,  and,  converted  into  meal,  it  is  a  moss  de- 
cided addition  to  the  food<-crop.  Its  oompaotness  gives  cotton,  in  trsmsportstioa  to 
market,  advantages  over  all  the  otherproduots  of  the  plantation,  and  its  cash  valne 
there  makes  it  the  tnie  golden  fleece.  Bnt,  to  avail  ourselves  of  all  the  advantaj^  we 
possess  in  this  staple,  the  plantation  shonld,  as  far  as  possible,  be  made  self-enstaming, 
and  the  cotton  product  be  the  exponent  of  profit.  Adopting  this  as  the  cantinsl  idea 
of  our  system,  and  realizing  it  as  nearly  as  we  can  under  the  circumstances  amid  whkb 
each  of  us  is  placed,  we  wiU  find  our  hoed  crops  decreasing  in  area,  and,  as  their  liauts 
decrease,  their  products  wiU  increase.  Instead  of  a  bale  to  two  acres,  we  will  hate 
two  bales  to  the  acre ;  and  our  com  and  smaU  grain-fields  wiU  experience  the  stme 
changes.  The  lands  withdrawn  from  these  crops  wiU  be  devoted  to  hay  and  pastuie- 
fields,  which  yield  their  profits  with  but  little  outlay  of  annual  labor. 

In  an  essay  on  the  most  economical  method  of  saving,  mano&ctanngy 
and  applying  manures,  Mr.  Aiken  says  that  to  allow  piles  of  cotton-seed 
to  lie  about  the  gin-house  until  they  become  offensive  by  paitial  decom- 
position, is  indeed  extravagance ;  and  yet  scarcely  a  plantation  but 
presents  such  a  scene.  For  cultivated  crops  at  the  rate  of  30  bushels 
in  the  drill,  or  if  broadcast,  50  bushels  j>er  acre,  this  manure  will 
produce  an  increase  of  the  crop  worth  double  the  cost  of  the  seed 
When  green,  it  should  bO'Crushed  to  prevent,  germination.  Seed  can  be 
most  economically  rotted  by  composting  with  stable,  cow-house,  or  pig- 
pen manure,  alternating  layers  of  these,  of  the  seed,  and  of  leaves  or 
straw,  and  allowing  the  heap  to  become  thoroughly  decomposed.  One 
hundred  bushels  of  green  cotton-seed  mixed  in  bulk  with  a  ton  ot 
soluble  phosphate,  and  allowed  to  remain  about  a  fortnight,  will  make 
a  capital  compost  for  from  six  to  ten  acres  of  any  cultivated  crop.  When 
the  true  value  of  cotton-seed  is  appreciated  generally,  it  will  be  nmn- 
bered  among  the  manufactured  manures,  and  never  be  applied  in  a 
green  state.  Concerning  the  rotation  or  crops  adapted  to  what  is 
called  the  middle  countiy  of  South  Carolina,  Mr.  Aiken  says  that  red 
lands  are  more  suitable  for  wheat  than  oats,  and  gray  lands  the  re- 
verse. Land  too  wet  for  cotton  often  produces  abundant  corn  crops. 
He  proposes  the  following  rotation  as  one  generally  feasible  and  prolit- 
able,  premising  that  the  word  cotton  in  the  rotation  signifies  any  culti- 
vated or  summer  crop,  as  cotton,  com,  sorghum,  peas,  or  potatoes;  tbt 
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word  grain  implies  wheat,  rye,  oats,  or  barley ;  and  clover  means  any 
grass: 


First  year...... 

Cotton .. 
Grain... 
Best.... 
Clover  .. 
Clover .. 

Grain  ... 
Best  .... 
Clover  .. 
Clover  .. 
Cotton  .. 

Clover  .. 
Clover  .. 
Clover  .. 
Cotton .. 
Grain... 

Stubble  . 
Cotton  .. 
Grain  ... 
Best .... 
Clover .. 

Stubble. 

Second  year 

Stubble. 

Third  year .,.. 

Cotton. 

Fourth  year 

Grain. 

Fifth  year 

Best. 

Mr.  Aiken  recommends  that  in  this  rotation  oats  and  barley  should 
succeed  cotton,  wheat  follow  corn,  aoid  rye  after  sorghum.  Glover  will 
grow  on  any  fertile  land,  but  does  better  on  thin,  red  land  than  on  gray 
or  sandy  land.  Orchard-grass  does  well  on  any  fresh  land,  but  may  be 
choked  out  by  crab-grass  if  sown  in  the  spring.  Timothy,  or  red-top, 
win  grow  well  on  the  wet  bottoms. 

Mr.  B.  M.  Sims  furnishes  an  essay  on  grape  culture,  in  which  he 
forcibly  urges  that  the  climate  and  soil  of  the  State  are  well  suited  to 
the  growth  of  this  fruit  in  perfection. 

WISCONSIN. 

The  secretary  of  the  State  board  of  agriculture,  Dr.  J.  W.  Hoyt.  has 
prepared  an  annual  report  of  great  value  to  the  State,  and  calculated 
to  benefit  general  agricultural  interests.  An  illustrated  paper  on 
American  butter  factories  and  manu£a>cture,  by  Professor  X.  A.  Willard, 
of  New  York,  is  a  prominent  feature,  in  view  of  the  fact  that  the  dairy- 
ing business  is  a  growing  industry  in  the  State.  The  opening  pages 
of  the  report  present  a  careftilly  prepared  statistical  statement  of  the 
agricultural,  manufacturing,  and  general  business  industries  of  the 
State,  collated,  for  the  most  part  from  the  United  States  census  of 
1870.  The  progress  •f  agriculture  is  apparent  from  the  increased  num- 
her  of  persons  devoted  to  the  pursuit  as  compared  with  that  of  1860,  the 
increasing  area  and  value  of  land  in  JTarms,  and  the  statistics  showing 
the  actual  production  of  successive  decades.  The  areas  devoted  to  agri- 
ctdture,  with  their  values,  in  the  last  three  decades  are  stated  as  fol- 
lows: 1850,  total  acres  in  farms,  2,977,158;  value,  $28,528,563 ;  1860, 
7,893,587  acres;  value,  $131,117,164;  1870,  11,611,516;  value^  $3Q0,- 
415,954.  The  increase  of  wheat  production  is  shown  to  be  m  1869, 
(census,)  25,323,647  bushels,  against  15,812,625  bushels  in  1859,  the  ratio 
per  inhabitant  exhibiting  scarcely  any  change,  being  about  24  bushels 
I)€r  capita.  The  average  value  of  the  product  of  each  acre  in  wheat  for 
1870  is  stated  at  $12.06,  representing  in  the  aggregate  $22,790,128.20. 
The  secretary,  however,  suggests  that  although  this  in  itself  is  a  hand- 
some sum,  it  is  not  so  large  a  sum  to  realize  from  the  laborious  cultiva- 
tion and  gradual  impoverishment  of  over  two  and  a  half  million  acres  of 
land  as  to  awaken  great  enthusiasm  in  the  breast  of  any  farmer.  He 
urges  &rmers  to  consider  the  advantage  of  a  more  diversified^  system. 
The  com  crop  of  1870,  the  exact  statistics  of  which  are  wanting,  was 
the  largest  in  ten  years— in  the  aggregate  the  largest  ever  produced  in 
a  single  year  in  the  State— estimated  at  20,000,000  bushels.  Mr.  Hoyt 
thinks  that  when  the  fEumers  of  the  State  have  learned  that  com  is  not 
injured  by  bam-yard  manure,  and  that  deep  plowing  and  thorough  cul- 
tivation, even  up  to  a  much  later  day  in  tiie  season  than  is  commonly 
practiced,  are  sure  means  of  increasing  the  yield,  instead  of  ranking 
second,  Wisconsin  may  come  to  take  the  very  first  rank  in  the  product 
of  com  per  acre.  There  has  been  a  notable  increase  in  tobaoco  culture, 
about  1,000  per  cent,  since  1860.     In.  1850,  the  product  in  p^^^??f^ 
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1,268 ;  in  1860,  87,340 ;  in  1870,  960,213.  The  following  is  quoted  £con 
a  leading  journal  of  the  State  conoemlng  the  tobacco  interest: 

Last  year  the  fanners  of  Rock  conntv,  who  resido  in  the  vicinity  of  the  yillag«  o( 
Edgerton,  raised  and  sold  more  than  $200,000  worth  of  tobacco,  and  this  sanuner  thej 
have  gone  into  Its  cultivation  much  more  extensively  than  ever  before.  *  *  ' 
The  average  yield  per  acre  is  about  1,300  pounds;  but  the  best  fields  produced  1^ 
pounds,  and  netted  the  producers  from  $100  to  $250  dollass  per  acre.  *  *~  *  It 
IS  estimated  that  the  crop  of  this  year,  (1871,)  which  wiU  be  marketed  in  Edgertoo, 
win  be  worth  fh>m  |SOO,000  to  $400,000.  In  other  sections  of  the  State  we  bear  of  ixiisj 
fanners  who  are  engaged  in  its  cultivation,  but  to  what  extent  we  are  unable  to  say. 
In  regard  to  the  quality  of  the  Wisconsin  weed,  we  may  state  that  at  the  fair  held  at 
Cincinnati  last  season  some  specimens  sent  firom  Rock  county  were  considered  sape 
rior  to  any  Keutucky-grown  article  on  exhibition. 

The  flax  crop  of  1870  was  497,398  pounds  i^ainst  21,644  in  ISMl 
There  has  been  a  marked  falling  off  in  maple^ugar  and  molasses  pro- 
duction, but  an  incre<ased  amount  of  sorghum  sirup,  as  appears  from  tlie 
following  exhibit : 

1860.         ISO. 

Maple-sugar,  pounds 1,564, 4:>1    5O7»10i 

Maple-molasses,  gallons 83,118     31,215 

Sorghum  molasses : 19,854     74,47S 

The  ratio  of  increase  in  orchard  products  is  shown  as  follows,  exhib- 
iting remarkable  progress: 

Value  of  orchard  products  in  1850 $4,833 

Value  of  orchard  products  in  1860 71^600 

Value  of  orchard  products  in  1865,  (State  census) ••••.—•  386»368 

Value  of  orchard  products  in  1870 —  819,966 

.  A  growing  appreciation  of  the  importance  of  stock-raising  is  shown 
by  the  comparative  statement  of  values  of  domestic  animals  in  18^ 
and  1870,  in  the  former  year  tl7,807,375^  in  ike  latter  $4^310,882. 
The  greatest  rate  per  cent,  of  increase  was  in  sheep,  300  per  oeut 

Cheese  stories  are  springing  up  with  great  rabidity  throughout  the 
State,  the  number  in  operation,  as  far  as  ascertain^,  being  125.  Statis- 
tics of  75  factories  show  an  invested  capital  of  $149,722;  amount  of 
cheese  manufactured,  2,473,354  pounds. 

The  wool  interest,  a  permanent  one  in  the  State,  has  made  rapid 
strides.  In  1860  the  number  of  sheep  was  332,954,  yielding  1.011,^ 
pounds  of  wool.  In  1870  the  number  had  increased  to  1,069;^,  and 
the  wool  product  to  4,090,670  pounds.  Between  1860  and  1870  tk 
number  of  woolen  factories  increased  in  number  firom  11  to  48,  with  a 
capital  of  $1,235,089.   Total  value  of  products,  1870,  $1,094,858. 

Ihe  amount  of  honey  produced  in  the  State  during  the  year  was 
299,347  pounds.  Mr.  Grimm,  the  most  extensive  apiarian  in  the  State, 
produced  22,725  pounds,  selling  at  the  average  of  19  cents  per  ponud. 
all  expenses  deducted.  Mr.  Grimm  winters  his  bees  in  cellars,  aod 
loses  not  above  1^  per  cent. 

The  estimated  value  of  the  farm  productions  of  the  State  for  the 
year  1870  is  $78,027,032,  against  the  estimate  for  1860  of  $36,336,4t>S. 
The  flour  manufactured  in  the  State  in  1860  was  valued  at  $11,510,8^4: 
in  1870,  at  $17,580,648. 

The  State  Agricultural  Society  was  never  in  a  more  prosperous  con- 
dition. The  annual  fair  was  a  great  success.  Total  receipts  of  the 
society  for  the  year,  $23,495.23;  expenditures,  9,717.77;  cash  premium:^ 
paid,  85,378.05. 

The  secretary,  in  concluding  his  report,  refers  to  the  fioict  that  withis 
the  State  there  are  more  than  a  thousand  cities  and  villages,  embracio& 
with  the  country  dw^ings,  nearly  two  hundred  thousand  houses:  per* 
manent  agricultural  improvements  valued  at  nearly  three  hundred  bu!- 
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lions  of  dollars,  besides  stock  and  implements  worth  over  one  hundred 
and  fifty  millions;  more  tiian  seven  thousand  manufactories,  represent- 
ing a  capital  of  some  fifty  millions  of  dollars ;  over  a  thousand  miles  of 
railway;  and  a  tonnage  of  some  hundreds  of  thousands  of  tons  of 
shipping. 

At  the  annual  State  fair  an  address  was  delivered  by  Hoiforable 
Horatio  Seymour,  of  New  York,  especially  urging  upon  western  farmeis 
the  importance  of  an  increased  interest  in  dair^  husbandry.  Noting 
the  fact  that  cheese  is  the  cheapest  food  in  the  world,  Mr.  Seymour 
said: 

If  ycm  take  the  nntiiment  of  a  poand  of  cheese^  and  compare  it  with  other  food,  yon 
win  see  that  it  exceeds  in  natrition  any  other  article  of  food.  Yon  may  seU  a  pound 
of  cheese  for  something  more  than  yon  wonld  a  pound  of  bee^  hat  when  yon  come  to 
New  York  you  wiU  find  that  a  pound  of  beef  costs  more  than  a  pound  of  cheese. 
Therelbre  it  is  of  great  value  to  the  population  as  an  article  of  food ;  not  onlv  nutri- 
tious, but  already  prepared  for  use,  and  poor  mechanical  people  will  regard  this  con- 
sideiatxon  very  highly.  I  do  not  hesitate,  therefore,  to  say  to  you,  fiirmers  of  Wiscon- 
.  sin.  knowing,  as  I  do,  the  i^hysical  character  of  your  land,  the  diyersit^  of  your  soil, 
ana  the  eeo^^phical  position  of  it,  that  yon  can  safely  enfl 


you  need  not  fear  that  you  wiU  overstock  the  markets  of  the  world. 
Ins 


engage  in  this  business ;  that 


» respects  you  nre  the  most  unhappy  people  in  the  world.  In  the  spring  of  the 
year  yon  look  forward  and  think  it  wiU  not  be  good  weather  for  plowing ;  then  you 
think  it  will  be  ill  weather  for  sowing,  and  then  you  watch  the  skies  with  the  utmost 
solicitude :  and  thus  aU  the  year  round  you  are  perplexed  until  you  have  the  products 
of  your  lat>or  safely  housed  in  your  granary,  and  then  yon  are  the  most  unhappy  peo- 
ple in  the  world  before  you  can  decide  whether  you  wul  seU  it  or  hold  on.  Now  this 
unhappy  state  of  mind  we  escape.  We  make  cheese  at  our  factories;  it  is  sold  once 
in  thirty,  days,  and  we  take  what  we  can  get  through  the  year. 

Governor  Austin,  of  Minnesota^  also  delivered  an  address  of  an  emi- 
nentiy  praotioal  character.  He  was  impressed  with  the  idea  that  there 
is  too  much  sameness  in  the  pursuits  and  occupations  of  western 
farmers;  that  there  is  great  want  of  proper  diversity;  that  too  many 
people  pursue  almost  fanatically  a  single  branch  of  industry,  which  often 
leaves  them  to  be  overtaken  by  adversity  and  disaster.  The  condition 
of  the  people  in  Mexico,  Cuba,  South  America,  &c.,  was  cited  as  illus- 
trative of  bad  results  fh>m  devotion  to  single  pursuits — ^mining,  sugar- 
making,  cattle-raising,  &c.,  being  designated  as  their  special  occupa- 
tions. In  countries  where  this  exclusiveness  jprevails,  the  people  are 
illiterate,  poor,  and  squalid  generally,  whereas  m  countries  or  sections 
where  there  is  a  diversity  of  occupation  education,  prosperity,  and 
plenty  are  found.  With  the  western  farmer  it  too  often  happens  that 
when  one  crop  fails  for  any  reason,  he  has  nothing  else  to  rely  upon. 
While  the  western  farmer  enjoys  a  richer,  finer  soil^  the  eastern  farmer 
makes  better  use  of  his  means  and  resources,  and  therefore  most  fre- 
quently excels.  It  is  bad  policy,  while  we  are  trying  to  secure  a  liveli- 
hood upon  oar  farms,  to  so  neglect  replenishing  the  chemical  elements 
withdrawn  from  them  by  the  removal  of  crops,  as  to  impoverish  and 
make  them  barren  and  unfruitful,  so  that  the  jiext  generation  will  be 
obliged  to  spend  years  of  t(Hl  and  hardship  i\  attempting  to  reclaim 
them  to  their  original  fertility.  Farmers  too  often  fail  to  keep  the  right 
kind  of  stock  on  their  farms.  Sheep  are  the  best  stock  for  enriching 
and'reclaimingpoor  soils.  As  for  as  mutton  is  concerned  the  x>eople  of 
this  country  keep  the  poivest  sheep  in  the  world.  The  Englishman 
who  visits  this  country  and  dines  at  the  hotels  no  more  calls  for  a 
plate  of  mutton  than  he  would  for  a  piece  of  roast  dog.  In  England  a 
good  sheep  is  worth  as  much  in  the  market  as  a  yearling  steer.  Fineness 
of  wool  should  not  be  the  quality  sought  for.  Again,  Oovenior  Austin 
very  pertinently  urged: 

Another  thing  in  the  way  of  prosperity  is  the  want  of  manufacturing  eetabliahmenta 
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in.oiir  midst.  There  is  not  a  tb^iw^ jj yig-Tnao)ii n^  maniifiictared  in  the  State  of  ]fi]ii»> 
Bota.  Probably  a  million  of  dollars  a  year  is  paid  out  for  agriooltaral  implemeDiBi 
and  bnt  a  very  few  are  mannfaotored  in  the  State.  The  consequence  is  that  the  oooc- 
I37  is  drained  of  its  money,  which  is  carried  off  to  other  places,  and  paid  for  ^tte 
things.  Every  fanner  in  Minnesota  who  bnys  one  of  Case^s  thrashers,  mannfiutiirai 
in  Eacine,  or  others  mann£M)tared  still  farther  east,  pays  eighty  or  ninety  doUao 
freight  ^n  his  machine  besides  profits  and  the  cost  of  the  machine.  This  want  of  sua- 
nfiiotunng  enterprise  drains  the  country  of  vast  snms  of  money. 
*  In  an  article  on  cranbeny-growing  in  the  State,  Mr.  Or.  N.  Smith  ^ates 
that  the  crop  gathered  the  past  season  is  probably  a  foorth  larger  than 
any  former  one,  amounting  to  33,000  bushels,  or  11,000  barrels,  yielding, 
at  a  low  estimate,  $120,000— after  deducting  expenses,  leaving  about 
$80,000  net  to  the  growers.  To  realize  the  amount  for  which  the  cran- 
berry crop  sold  in  wheat,  it  would  require  12,000  acres,  averagmg  10 
bushels  per  acre,  at  $1  per  barrel,  or  in  apples  it  would  require  40,000 
barrels  at  $3  per  barreL  The  writer  sums  up  the  merits  of  the  cran- 
berry as  follows: 

Of  aU  the  fruit-bearing  plants  it  is  one  of  the  hardiest,  being  unaffected  by  the  ei- 
tremes  of  temperature ;  it  is  the  most  prolific,  yielding  more  to  the  acre  than  sof 
other ;  after  being  established,  it  needs  but  Uttle  if  any  care,  and  does  not  reqoiie 
renewal ;  the  firuit  is  popular  everywhere,  being  the  most  esteemed  where  best  known: 
it  is  lees  perishable,  continuing  the  year  through  p  it  can  be  transported  long  distaira 
without  ipjur^  and  retains  its  lone-keeping  qualities  in  all  climates;  its  health-|^Tins 
properties  are  known  and  aoknowledg^,  especiaUy  in  all  places  were  bilious  diseaaes 
prevaiL    In  this  respect  it  stands  unrivaled. 

A  writer  on  the  cultivation  of  com  recommends  that  before  planting, 
the  com  should  be  soaked  for  twenty-fonr  hours  in  water  and  tiien  zoUed 
in  or  thoronghly  sprinkled  with  land  plaster.  In  planting,  only  fbor 
kernels  should  be  put  in  a  hiU.  In  heavy  clay  soil,  if  &idy  in  tbe 
spring,  it  should  be  planted  near  the  surfEKMB  of  the  ground,  that  it  may 
not  be  out  of  the  reach  of  the  sun's  warmtiii. 

COLORADO  TEBBITOBY. 

The  transactions  of  the  Colorado  Agricultural  Society,  for  the  years 
1870  and  1871,  have  been  published  in  a  volume  of  130  pages*  This 
society,  of  which  Mr.  H.  B.  Bearce  is  president  and  Mr*  Frederick  J. 
Stanton  secretary,  was  incorporated  in  1864.  Since  then,  at  an  expense 
of  $36,000,  it  has  purchased  and  improved  for  permanent  use  as  iSur 
grounds,  forty  acres  of  land  located  on  the  eastern  side  of  the  city  of 
Denver.  Among  the  improvements  is  a  spacious  hall  for  a  cabinet  ol 
minerals,  and  for  specimens  of  the  fine  arts  and  of  fancy  goods.  Its  col- 
lective cabinet,  intended  as  a  nucleus  for  future  annual  accretions,  is 
very  valuable. 

In  a  brief  report,  the  executive  committee  congratulates  the  society 
npon  the  impetus  given  to  agriculture  in  the  Territory  through  its 
agency.  In  the  discussion  of  topics,  they  claim,  first,  that  the  <^  Gnat 
Desert  Plains"  are  a  myth  of  geographers,  now  being  rapidly  tzanflr 
formed  into  a  grand  panorama  of  pastures,  perennial  in  nutrition,  and 
free  from  the  mildew,  blight,  foot-rot,  and  consumptive  tendencies  of  the 
humid  climates  farther  east,  and  of  fields  where  grasses  cure  npon  the 
ground  without  the  necessity  of  cutting,  stacking,  and  protecting  ftom 
the  rains  of  other  localities.  Second,  that  the  uplands  to  which  fiormers 
are  now  turning  their  attention,  are  found  to  be  as  productive  as  the 
alluvial  soils }  that  irrigation  is  generally  feasible,  is  less  expensive 
than  underdraining,  and  secures  against  the  drought  and  consequent 
famines  to  which  the  States  depen^g  on  rains  are  liable.  Third,  that 
"pastoral  agiiculture'^  is  fas^beconung  the  great  specialty  of  the  Ter- 
ritory: that  within  the  .last  two  years  many  thousands  of  American 
cattle  have  been  brought  into  it,  the  stock  of  which  is.  being  improved 
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by  pure  imported  blood ;  that  nearly  every  stock-man  has  his  thorongh- 
bred  bulls,  Durhams,  Devons,  Ayrshires,  Herefords  or  Aldemeys,  and 
that  every  owner  of  a  flock  of  dieep,  whether  merino,  Ootswold,  South- 
down, or  Leicester,  is  employing  means  to  improve  their  blood.  Fourth, 
that  the  planting  of  forest-trees  is  one  of  ^e  most  profltable  ot  rural 
enterprises  in  the  Territory ;  that  as  aL  tlia  hard  wood  used  is  brought 
from  the  States,  the  planting  of  hard-wood  forests  will  be  e^edally 
profitable.  The  black  locust  is  indicated  as  a  species  requiring  less 
moisture  than  some  soft  woods,  and  growing  nearly  as  fast,  reaching  in 
ten  years  a  diameter  of  eight  inches.  The  volume  contains  an  address 
by  Governor  E.  M.  McGook,  in  which  he  discusses  the  same  topios  and 
presents  similar  claims  witii  enthusiastic  earnestness.  He  represents 
that  "about  the  average  yield  throughout  the  Territory''  is  per  acre: 
wheat,  38  bushels;  oats,  55;  com,  30;  potatoes,  150  to  200;  onions, 
250;  beans,  30* 

In  maintaining  that  the  Temtoi^ia  par  excellence  the  pastoral  country 
of  Korth  America,  he  alleges  that  its  grasses  are  richer  and  more  suc- 
culent than  those  farther  south,  affording,  even  in  winter,  better  and 
more  nutritious  grazing ;  that,  consequently,  Texas  cattle  brought  there 
increase  in  a  single  year,  in  size  and  weight,  20  per  cent.  As  proof  that 
the  pastoral  advantages  of  the  Territory  are  becoming  known,  the 
governor  states  that  nearly  $1,200,000  were  invested  in  herds  during  the 
spring  and  summer  of  1870,  principally  by  men  who  had  been  engaged 
in  stock-raising  farther  east,  but,  under  the  conviction  that  Colorado 
affords  greater  advantages,  had  come  into  the  Territory  with  the  inten- 
tion of  making  it  their  home. 

Governor  McOook  claims  that  the  ores  of  Colorado  are  richer  than 
those  of  any  other  region  on  the  continent,  and  that  notwithstanding 
the  very  crude  way  in  which  the  mines  have,  until  recently,  been 
worked^  ^^  they  have  yielded  about  $1,680  per  year  for  each  man  engaged 
in  minmg  or  any  other  legitimate  occupation  in  the  mining  districts." 
These  statements  necessarily  rest  on  data  so  imperfect  that  they  must 
be  accepted  as  estimates  ratiier  than  definite  facts. 

The  following  statements  must  be  of  interest  and  value  to  all  farmers 
seeking  light  on  the  matters  to  which  they  pertain.  Their  correctness 
is  vouched  for  by  the  society,  and  most  of  them  are  attested  before  a 
justice: 

Dree  cuZtore.— Stephen  H.  Green,  of  Bonlder  Connty,  has  raised  froit  and  forest  trees 
vhich,  three  years  from  planting,  measnied  asfoUows :  1  Siberian  crab,  height  13  feet, 
circomference,  15^  inches ;  1  apple,  height,  9  feet,  oircnmference^  10  inches ;  325  black 
walnut  trees,  average  height,  8  fee^  ayerage  ciicnmference,  7  inches ;  a  cottonwood 
grove  containing  4,312  trees,  one  ana  a  hiUf  miles  of  cottonwood  trees,  planted  closely 
for  fenoe,  and  231  box-elder  trees,  average  height,  20  feet,  average  circmnferehce,  25 
inches.  These  trees,  planted  on  upland  second  bottom,  10  or  14  feet  apart,  had  been 
CDltivated  three  years  with  com  between,  and  irrigated  two  or  three  times  each  sea- 
son. Mr.  Green  is  also  growing  chestnut,  hickory,  blacl»  locust,  und  honey  locust' 
trees.    He  states  that  a  bBusk  locust  grows  8  feet'in  a  single  year. 

Grains, — ^Peter  Ma^us,  of  Arapahoe  Oounw,  a  prominent  farmer  in  the  Territory, 
sowed,  between  the  9th  and  13th  of  April,  1870^  on  a  field  of  18f  acres,  12  bushels  of 
Siberian  wheat,  plowed  in  the  fall,  harrowed  in  the  spr^ne,  sowed  with  driU,  rolled, 
and  not  irrigated.  From  one-third  of  this  the  yield  was  300  bushels — about  48^  per 
acre.  In  1869,  November  1.  he  sowed  of  Tappahannock  wheat  (the  second  year  firom 
the  Department  of  Acricultnre)  4  bushels  on  5  acres,  plowed  once,  harrowed  twice, 
sowed  with  a  drill,  irrigated  once  in  June,  once  in  July,  and  harvested  July  23;  yield, 
150  bushels— 30  per  acre.  May  6, 1870,  he  sowed  on  19  -f^  acres  19^  bushels  of  barley, 
plowed  in  fall,  hiuxowed  in  spring  twice,  sowed  with  drill,  rolled,  and  irrigated  once— 

*Tbi8  estimate,  particularly  with  regafQ  to  wheat,  is  undoubtedly  quite  too  hij^h. 
In  every  State,  there  are,  each  year,  partial  or  almost  total  failures  in  some  fields,  which 
atly  reduce,  the^  geueraLaTer^gei.aQ4CQlorado.is^np^excepJ^o]Ev^to^tiu^^ 
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the  last  of  June ;  yield,  700  l)n8hels— about  36}  per  acre.  About  the  2X8t  of  Apdl, 
1870,  he  sowed  on  7|  acres  4  bushels  of  excelsior  oats,  (second  year  fixMn  the  Depan- 
ment  of  Agriculture,)  plowed  in  the  autumn,  harrowed  once,  sowed  ivith  drill,  roM 
and  irrigated  once ;  yield,  232  bushels^nearly  31^  per  acre.  In  1869,  between  the  fint 
and  mi&le  of  November,  he  sowed  on  lOf  acres  lOfr  bushels  of  rye,  plowed  and  hsg- 
rowed  once,  sowed  with  drill,  rolled,  irrigated  three  times,  and  harrested  July  l!f : 
yield,  260  bushels— a  fraction  over  23^  per  acre. 

In  1871  llr.  Magnus  accompanied  his  exhibit  of  grains  with  state- 
ments so  definite  as  to  be  models  for  others.  The  more  important,  abbn^ 
viated  as  far  as  possible,  are  hero  given : 

TFheat ;  Tappdkannock  winter.— Raised  it  three  years ;  seed,  1  bushel  per  acre ;  aver- 
age yield,  30.  Good,  but  not  very  profitable.  Siberian  spring. --^SLised  it  three  yean: 
seed,  1'  bushel  per  acre ;  average  yield,  40.  Very  profitable ;  makes  excellent  flo«r. 
Amauika  ^prinp.— Raised  it  five  years ;  not  profitable ;  will  not  make  good  flour;  iriB 
not  sow  it  again. 

Bye:  tctnter.— Raised  it  seven  years ;  seed,  50  pounds  per  acre ;  average  yield. % 
busnels :  does  well  sown  any  time  from  September  to  March ;  very  profitable  for  fkar 
and  feed.  Every  farmer  having  cows  and  calves  ought  to  sow  some  acres  in  Septca- 
ber  for  winter  Ad  spring  pasture.  Have  done  so,  then  mowed  the  same  eaiiy  in  Jn&i 
for  hay,  and  cut  two  and  a  half  tons  to  the  acre.  • 

Oats  ;  iJxoeZsior.— Raised  three  years ;  seed,  50  pounds  per  acre ;  average  yield,  Sf 
bushels.  Sown  between  April  1  and  May  10.  An  excellent  kind,  weU  adapt-ed  to  Col- 
orado ;  grows  fast  and  ripens  early ;  the  heaviest  and  plumpest  heads  he  has  ever  sec. 
Sujeden  frlocit.— Seed  from  Department  of  Agrioulture.  Raised  it  three  years ;  seed^  1 
hu/diel  per  acre ;  average  yield,  60.  Good  oats,  but  not  weU  adapted  to  this  elimate: 
of  slow  growth;  will  not  sow  them  again.  Busiiun  tofttto.— Seed,  1  bushel  per  acre: 
average  yield,  45 ;  good  quality.  Cam^non.— Raised  here  eleven  years  with  success. 
Seed,  45  pounds  per  acre;  average  yield,  40  bushels. 

Barley;  •prtn^.— Raised  it  ten  years;  seed,  1  bushel  per  acre;  average  yield,  45. 
ExceUent  crop.    Demand  for  it  on  the  increase. 

Peas;  EnglUh  field.—Rsdsed  them  seven  years  ;•  seed,  2  bushels  per  acre;  average 
yield,  70  bushels.    ExceUent  crop.    Chopped,  make  splendid  feed  for  horses  and  hoga 

Beets  ;  n^i/ar.— Very  productive.  Stand  the  hot  weather  better  than  sny  other  thing 
growing. 

On  the  whole,  this  modest  record  of  transactions  does  credit  to  the 
young  and  vigorous  Territory  which  the  society  represents^  since  it  not 
only  embodies  strong  testimony  in  favor  of  its  great  agrieoltural  re- 
sourceSy  enterprise,  and  thrifty  but  it  is  itself  a  creditable  fiuit  aod 
illustration  of  the  same. 


CURRENT  RURAL  PUBLICATIONS. 

The  American  Botanist  and  Florist.— Including  lessons  in  the  structure,  life,  and 
growth  of  plants,  together  with  a  simple  analytical  flora,  descriptive  of  the  nathe 
and  cultivated  plants  growing  in  the  Atlantic  oivision  of  the  American  Union.  By 
Alphonso  Wood,  A.  M.,  author  of  the  "Class  Book  of  Botany,"  Ac.  New  York  aa^ 
Chicago:  12mo,  564  pages;  1870. 

This  \^ork  furnishes  the  student  in  botany  with  a  condensed  manoal 
of  the  science,  within  the  compass  of  an  ordinary  duodecimo  voiliuDe. 
Jt  begins  with  aids  to  this  study,  descriptive  of  the  different  stages  of 
plant  life,  with  ample  illustrations.  Tlis  is  followed  by  chaptm  on 
physical  and  systematic  botany.  Upwards  of  300  pages  are  devoted  to 
a  description  of  the  native  and  cultivated  plants  growing  in  the  Atlantic 
division  of  the  United  States,  in  which  are  recorded  and  defined  nearij 
4,000  species,  including  all  the  known  flowering  and  fern-like  plant; 
(excepting  only  the  sedges  and  grasses)  growing  in  the  Atlantic  half 
of  the  country.  The  work  contains  an  ample  glossary  and  index,  and 
is  handsomely  printed  and  liberally  illustrated. 

MoxBY  IN  THB  GARDEN.— A  Tcgetahle  mannal,  prepared  xrith  a  riew  to  economy  nsi 
profit,  by  P.  T.  Quinn,  practical  horticnltnrist  lUnstrated,  12mo,  268  pages.  Xer 
York,  lb71.   ^ 

The  author,  who  calls  himself  "  a  non-litdirary,  practical  man,''  unwiD- 
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ing  to  "keep  his  own  counsel  and  reticently  go  on,  making  what  profit 
he  may,"  or,  "  daily  to  answer  a  thousand  and  one  questions  by  mouth 
and  by  letter.''  has  briefly  put  into  a  book  what  he  hajs  learned  from 
daily  toil  and  the  wisdom  of  other  men.  To  these  "  simple  and  consci- 
entious directions,"  given  in  a  style  "  as  matter-of-fact  and  explicit  a^ 
possible,"  he  refers  tae  inquirers  for  his  instructions  on  three  distinct, 
although  closely  connected,  branches  of  gardening— the  kitchen,  market, 
and  field  culture  of  root  crops.  As  essentials  to  success,  he  names  loca- 
tion and  character  of  the  ground,  drainage,  natural  or  artificial,  deep 
tillage,  and  plenteous  manuring.  But  to  all  these  must  be  added  expe- 
rience, good  judgment,  and  steady  industry,  to  get  the  money  there  is 
in  the  garden.    Of  the  soil  he  says  : 

Almost  any  character  of  soil,  with  the  exception  of  pure  clay,  can  be  hronght  up  to 
a  high  state  of  fertility  by  adopting  the  proper  methods ;  bat,  as  in  gudening,  'the 
early  biid  catches  the  worm/  and  a  week's  differance  in  the  time  of  ripeninff  oftein 
makes  a  difference  of  from  one  to  two  hundred  doUars  in  the  gross  ceoeipts  from  an 
acre,  the  sandy  loam  win  have  the  advanti^e  oyer  a  heavy  clay  soil,  even  if  they  are 
equal  in  other  respects. 

For  manurial  purposes  he  enumerates  stable  manure,  tanner's  and 

8oap-&ctory  refuse^  slaughter-house  manure,  sugar-house  scum,  wood 

adies,  and  the  vanous  concentrated  fertilizero,  including  fish  guano. 

His  compost  of  muck  is  made  thus:  dissolve  one  bushel  of  salt  in  the 

smallest  quantity  of  water,  slack  three  bushels  of  lime  with  it  under 

cover,  turning  it  over  two  or  three  times.    To  a  cord  of  muck  add  one 

bushel  of  thas  lime  mixture,  and  then  a  cord  of  bam  manure,  and  in  six 

months  the  comx)ost  will  be  fully  equal  to  two  cords  of  the  best  stable 

manure.    In  reply  to  the  gardener's  question,  <^  How  much  manure  can 

I  use  with  increased  profit  f ''  he  says,  ^^  If  he  is  alive  to  his  own  interest 

he  will  soon  discover  that  the  quantity  that  can  be  so  applied  to  an  acre 

is  large." 

He  treats  of  hot-beds  and  cold-fi:ames ;  of  the  cultivation,  harvesting, 
preservation,  and  marketing  of  crops :  of  seeds  and  implements,  and, 
incidentally,  of  insects  and  remedies.  He  had  offered  $100  for  a  remedy 
against  the  insect  {AnUiomyia  brasskce)  which  produced  ^^  club  root"  in 
cabbages,  and  received  a  large  number  of  recipes  in  reply— fourteen 
recommending  lime  in  as  many  ways — all  failures  save  one,  which  recom- 
mended one  teaspoonftil  of  caustic  shell-lime  to  each  plant,  first  ^^  re- 
moving a  little  earth  item  around  the  stem,  putting  on  the  lime,  and 
tilien  replacing  the  soiL  This  method,  with  dusting  the  roots  of  the 
cabbage-plants  with  flj^e  bone  flour  before  setting  them  in  place,  has 
given  me  the  best  results."  He  promises  to  try  the  lime  and  the  bone- 
dust  Beparately  another  year,  and  pubUsh  the  result  He  adds,  ^<  there 
is  no  doubt  in  my  mind  but  that  lime  does  check  the  iosect." 

Of  the  new  pest,  the  cabbage-worm,  (Pieris  rapce^)  he  says  that  neither 
lime,  fine  salt,  nor  carbolic  powder  had  any  effect  on  it. .  ^^  At  last  we 
mixed  with  twenty  parts  of  superphosphate  of  lime,  one  part  of  carbolic 
powder,  and  three  parts  of  fresh  air-slacked  lime.  These  were  thoroughly 
mixed,  and  a  small  part  of  the  compound  thrown  by  hand  into  the  head 
of  each  cabbage.  This  was  repeated  three  times,  with  the  most  satis- 
factory results." 

.  Of  the  boll-worm,  {Eelioihis  armigeray)  now  invading  northern  corn- 
fields, eating  the  growing  grain  in  the  husk,  he  says :  "  The  only  remedy 
that  we  know  of  is  to  make  small  fires  near  the  corn  patch  in  the  even- 
ing to  attract  the  moths,  and  in  this  way  destroy  them  before  laying 
their  eggs."    Myriads  of  other  pests  would  share  their  fate. 
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The  larger  portion  of  the  volame  is  devoted  to  descriptions  of  the 
newest  and  best  varieties  of  vegetables  in  use,  their  cultivation^  &c 
And  it  closes  with  treating  of  the  forcing-houses,  now  coming  into  use 
near  the  large  cities,  a  list  of  seeds,  their  vitality,  quantity  for  planting 
*an  acre,  and  the  number  and  distances  of  plants  per  acre«  1^9  illus- 
trations of  implements,  structures,  plants,  roots,  and  insects  are  numer- 
ous and  well  executed. 
Evert  Wosian  hbb  own  Flowbr  Qaiuoembs:  A  han^  xnannal  of  flower  gardening 

for  ladies.    By  Mrs.  S.  O.  Johnson,  ("  Daisy  EyebrigEt")    148  pages  squiire  ISma 

New  York :  Office  of  the  Horticnltnrist,  1871. 

An  earnest,  sensible,  much-needed  work.  <^  Having  been  an  entiiu> 
siastic  lover  of  flowers  from  childhood,  and  having  cultivated  them  ever 
since  the  use  of  the  hands  was  learned,"  the  author  writes  from  expe- 
rience, and  for  a  good  and  humane  object. 

American  women  live  in-doors  too  mnch.  and  thns  saoxiflce  their  health  and  spizits. 
*  *  *  This  little  pamphlet  is  written  for  the  purpose  of  ooaxing  them  to  oome  out 
into  the  sunshine,  and  begging  them  to  <' list  to  nature's  teachings.^  •  •  *  I  have 
little  faith  in  American  women  becoming  farmers— holding  the  plow,  wielding  tha 
spade  and  shovel — ^but  I  do  know  from  long  experience  that  aU  the  rest  of  the  woik 
con  be  accomplished  by  women,  if  they  possess  a  love  for  the  beantifuL  *  *  ^  To 
dance  the  **  german  "  requires  quite  as  much  physioal  strensth  as  to  plant  a  flower- 
garden  and  rake  off  the  weeds  {  but  that  is  the  £uhion,  and  beef-tea  and  atimalaiitB 
must  be  resorted  to,  to  sustam  the  feeble  knees,  and  uplift  the  nerveless  fii^gen 
Women  can  find  strength  to  cultivate  f^  earden  successful^  if  they  wiU  oommenee  by. 
decrees.  «  •  *  An  nour,  or  even  halx  an  hour,  is  long  enough  for  a  commencement,! 
and  the  next  day  extend  the  time  ten  minutes,  and  so  on^  untuyou  can  work  £or  three 
or  even  six  hours  in  succession.  But  take  it  easy.  Provide  an  old  piece  of  csacpeting 
to  kneel  upon  while  planting  or  weeding  with  a  fork ;  and  if  ^our  knees  are  not  aocoK 
tomed  to  that  position,  humor  them  by  placing  an  empty  raism  or  soap  box  upon  tin 
carpet  and  sit  upon  that ;  and  if  a  cushion  would  also  be  agreeable,  cover  a  amaU  pil-f 
low  with  some  aark  chintz,  and  place  that  on  the  box.  Now  you  wiU  have  a  laxazi<> 
ous  seat,  and  can  garden  without  a  sense  of  pain ;  yet,  don't  stay  too  long  nor  beooms 
much  heated.  The  earpeting  protects  the  skirts  nom  the  dampness  of  the  soil,  and 
should  always  be  used. 

After  enumerating  the  implements  needed,  she  writes :  "  With  these 
implements  every  woman  can  b6  her  own  gardener,  and  not  only  raise 
all  the  flowers  she  may  desire,  but  also  contribute  a  large  share  of  the 
vegetables  that  are  always  welcomed  at  the  table  during  both  summer 
and  winter.^'  Even  the  large  kitchen  garden,  which  should  belong  to 
every  farm-house  and  many  village  dwellings,  should  have  the  mistxess 
for  overseer  and  director  to  secure  proper  taste,  neatness,  and  to  pro- 
portion its  respective  products  to  the  wants  of  the  household. 

But  flower  gardening  is  the  main  theme  of  this  manual,  and  as  such 
gives  fuU  directions  for  laying  out  beds  in  garden  and  lawn;  making 
arbors,  rockeries,  and  trelUses;  selecting,  p&iting,  and  cultivating  all 
the  varieties  of  bulbs,  plants,  vines,  and  flowers ;  for  maldng  up  bouquets 
and  filling  vases;  for  preserving  plants  and  seeds  through  the  winter, 
&c.,  &c.  And  all  this  is  written  with  such  a  love  of  the  employment 
and  its  results,  and  int^spersed  with  so  many  apt  quotations  fiNon  the 
poets,  as  to  infase  not  a  little  enthusiasm  into  her  readers.  The  chap- 
ters on  ^'Old-fashioned  flowers,"  <^  Arrangement  of  bouquets  andvases,^ 
(including  <^  Flowers  in  churches.'')  and  the  last  chaj^er,  urging  more 
general  cultivation  of  a  love  for  tne  beautiful,  are  specially  interesting. 

The  following  directions  are  given  for  the  treatment  of  bulbs  in  win- 
dow gardening:  In  October  fill  a  shallow  sauce-dish  with  sand, and 
set  in  it  hyacinth  (and  other  suitable)  bulbs,  and  cover  them  with  moss. 
Set  it  away  for  three  or  four  weeks — ^till  the  bidbs  root.  Then  place  it 
in  your  window  for  sunsMne  and  air,  and  about  Christmas  you  will  haTe 
a  delightful  fragrance  and  bloom  above  the  green  velisety  mos&^  Of 
course^^due-  heat  and  moisture*  must  be  supplied.    As  the  flowers  fade 
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new  bnlbs  may  be  sabstitnted  for  the  old.    Any  tolerably  deep  dish 
will  do,  and  it  may  be  made  with  moss  only. 

Mr  Summer  m  a  QAia>E2r :  By  Charles  Dudley  Wamer.  With  an  introdaciory  letter, 
by  Henry  Ward  Beecher.    183  pp.,  18mo.    Boston :  James  B.  Osgood  Sl  Co,  1871. 

l^is  book  wUl  not  impart  much  information  on  planting,  caltivating, 
or  harvesting  garden  plants  or  prodncts,  but  it  will  aid  in  erasing  care- 
wrinkles  from  the  heart  and  planting  those  of  mirth  on  the  face;  and 
for  this  it  may  be  commended  to  the  families  of  hard-working  farmers 
and  gardeners.  ^ 

The  Rhododendron  and  ^^ American  PlantaJ^-^X  treatise  on  the  cultoro,  propagation,  and 
species  of  the  Bhododendron,  with  oultoral  notes  upon  other  plants  which  thrive 
under  like  treatment,  and  descriptions  of  species  and  varieties ;  with  a  chapter 
upon  herbaceous  plants  requiring  similar  onltnre.  By  Edward  Sprague  Band,  Jr., 
author  of  " Flowers  for  the  Parlor  and  Garden,"  "Garden  Flowers,"  "  Bulbs,'* 
"  Seventy-five  Flowers."    12mo,  188  pages.    Boston :    1871. 

The  object  of  the  present  volume  is  to  introduce  to  popular  notice  a  class  of  plants 
which,  in  England,  forms  one  of  tho  most  attractive  ornaments  of  the  garden.  They 
are  commonly  known  as  "  American  Plants,"  as  the  earliest  known  lUiododendrons,  the 
Kalmias,  and  some  of  the  Azaleas,  are  natives  of  this  continent.  The  name  has,  how- 
ever, been  extended  to  embrace  many  other  plants  that  require  the  same  general 
cnltnre,  but  which  are  not  indigenous  to  America.  *  •  •  •  There  is  a 
popular  belief  that  these  plants  "  cannot  be  cultivated."  *  •  ♦  •  To 
show  that  these  plants  can  be  grown  as  easily  as  any  others  is  the  purpose  in  the  foUow- 
ing  pages :  The  species  we  may  find  wild  in  our  woods  are  beautiful  enough  to  merit 
oveiy  attention,  but  we  are  by  no  means  limited  to  these.  The  skill  of  the  hybridist 
*  '  *  has  created  a  wealth  of  floral  beauty  in  Bhododendrons  and  Azaleas. 
We  may  have  masses  of  bloom  of  almost  any  color  and  shade,  and  combinations  and 
contrasts,  innumerable.  *  *  *  *  In  flower  they  are  magnificent;  in 
foliage  they  excel  every  evergreen.  They  can  be  grown  as  easily  as  liLics,  and  bloom 
quite  as  freely. 

Of  the  two  hundred  and  forty-foot  varieties  described  and  classifled 
in  this  book  some  i&re  perfectly  hardy;  others  require  more  or  less 
shelter  from  cold  north  of  Philadelphia :  some  are  dwarf;  others  stand- 
ard; some  blossom  with  the  crocus;  others  in  July;  many  are  profuse 
bloomers ;  some  are  fragrant ;  thus  every  variety  of  size^  and  continu- 
ous blossoming  and  fragrance  for  three  months  or  more  may  be  secured, 
even  out  of  doors.  For  those  who  have  but  small  space,  the  author  gives 
lists — one,  three,  six,  twelve,  and  twenty-four  hardy  kinds;  eighteen 
kinds  very  flne^  generally  hardy ;  twenty-five  kinds  magnilicent,  require 
cellar  shelter  m  winter;  eleven  kinds,  late  bloomers;  nineteen  new 
kinds,  probably  hardy;  twenty-five  kinds  very  distinct  in  variety,  and 
thirteen  which  are  standards.  The  European  plants  can  be  cheaply  im- 
ported, and  multiplied  by  cuttings  and  fh>m  seed,  and  varied  by  hybrid- 
ization. Mr.  Band  treats  not  alone  of  the  large  laurel,  (Rlwdodendron^) 
and  the  laurel  proper,  (Kalmia^)  and  the  wild  honey-suckle  or  Pjingsten 
blume  of  the  Germans,  C Azalea; J  the  bed  once  prepared  for  these,  you 
can  easily  cultivate  the  Labrador  tea,  (Ledum^)  the  heaths  and  the 
heathers,  thd  trailing  arbutus  or  Mayflower,  (Epigca  repensj — which 
"may  also  be  raised  from  seed" — the  checker-berry,  the  partridge  or 
twin-berry,  fMitcliellajJ  the  cow-berry,  CVdcciniumJ  used  like  cranber- 
ries, the  flagrant  daphne— blooming  twice,  June  and  September— the 
winter-green,  the  pipsissewa;  besides  a  number  of  favorite  herbaceous 
flowers,  as  the  lung  wort^  CHcpaUcOjJ^  the  tooth  wort,  marsh  marigold, 
anemone,  lOy  of  the  valley,  the  lady-slipper,  moccasin  or  Noah's  axk, 
fCypripediumJ  He  closes  nis  book  by  saying,  "  Indeed,  a  rhododendron 
bed  is  worth  all  the  trouble  of  making^  if  only  to  show  the  perfection  to 
which  our  native  lilies  can  be  grown."  "  They  grow  freely  and,  once 
planted,  take  care  of  themselves." 
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Mr.  Kand  gives  a  catalogae  of  illastrated  works  refeiTe4  to  by  him, 
and  a  copious  index  for  those  who  seek  a  special  plant  or  sut^ect.  Hk 
preface — ^always  the  author^s  last  words—closes  thus:  "To  all  vho 
would  obtain  large  floral  results  with  but  little  efforts  we  would  say- 
grow  rhododendrons,  and  other  American  plants ;  they  are  always  bm- 
tiful,  pleasing  alike  in  evergreen  foliage  and  in  gorgeous  bloonu" 

1.  A  SiaiPLB  Flowbb  Gaiu)bn  .  For  country  homes.  A  practical  guide  for  evcfy  hdr. 
How  to  start  it ;  what  it  will  cost ;  how  to  stock  it  to  have  flowera  the  year  fooxkL 
By  Charles  Barnard,  aathor  of  ''My  Ten-rod  Farm/'^&c,  12mo,  76  pases.  Boston: 
1870. 

2.  Farming  as  a  Profession ;  or  how  Charles  Loring  made  it  pay.  By  T.  A.  Bland,  ed- 
itor of  the  Northwestern  Farmer :  12mOy  87  pages.    Boston :  1870.  , 

3.  Five  Thousand  a  Year,  and  how  I  made  it  in  hve  years'  time,  starting  without  cap- 
ital.   By  Edward  Mitchell;  12mO|  125  pages.    Boston:  1870. 

These  works  form  part  of  a  series  written  to  illustrate  the  attractions 
of  country  life,  to  inspire  young  people  with  a  love  for  cultivating  tke 
soil,  and  show  its  possible  rewards  when  resolutely  and  understandipgiy 
pursued.  These  lessons  are  inculcated  in  the  form  of  pleasant  narratives, 
though  some  may  justly  consider  them  romances.  Mr.  Barnard's  bocdc, 
however,  professes  to  be  of  a  strictly  elementary  character,  with  diieo- 
tions  for  managing  house  and  garden  plants  through  the  year. 

Skventh  Annual  Beport  of  the  American  Dairymen's  AbsociatioNi  with  traass^ 
tions  and  addresses  at  the  annual  meeting,  list  of  members  of  the  society,  list  of 
cheese  foctorieSi  reports  of  factories,  and  other  papers  of  value  and  interest.  For  tiie 
year  1871.  lUustrated ;  8vo,  187  pages.  Pablished  by  the  Association,  Syracuse, 
New  York. 

Sixth  Annual  Report  of  the  Northwestern  Dairyi^en's  Association,  with  ad- 
dresses and  discnssions,  at  the  sixth  annual  meeting  at  Elgin,  Illinois,  in  Januzy, 
1872 ;  8vo,  09  pages.    Publifihed  by  the  association,  Madison,  WiaconsiiL 

The  first  of  these  reports,  in  addition  to  the  usual  statistical  material, 
embraces  papers  on  the  following  subjects:  The  value  of  chemical 
analysis  in  dairy  practice;  the  manufacture  of  condensed  milk;  poiflon 
cheese,  and  its  causes*;  individual  experience  in  making  and  matketuig 
cheese  in  1871 ;  commercial  view  of  the  dairy  interest;  manufacture  of 
butter  in  creameries ;  care  of  milk;  the  winter  food  of  daiij  stock ;  root 
culture  and  steaming  food;  and  the  just  apportionment  of  milk  values 
among  patrons.  The  repoi*t  of  the  Northwestern  Association  contain 
papers  on  grasses  for  the  dairy;  principles  of  breeding;  condition  and 
prospects  of  the  dairy  interest  of  the  Northwest;  size  and  shape  of 
cheese,  and  the  best  methods  of  manufacture;  besides  varied  informa- 
tion presented  in  the  reports  of  discussions. 

Willard's  Prjlctical  Dairy  Husbandry.  A  complete  treatise  on  dairy  farms  and 
farming ;  dairy  stock  and  stock  feeding :  milk,  its  management  and  manufactnie  into 
butter  and  cheese;  history  and  mode  of  organization  of  butter  and  cheese  fiactori«; 
dairy  utensils,  ^c;  with  illustrations.  By  X.  A.  Willard,  A.  M.;  8vo,  546  pages. 
Now  York :  Bural  New  Yorker  office. 

Mr.  Willard  has  long  been  known  as  a  leading  authority  on  matters 
pertaining  to  the  dairy  interest,  and  this  volume  embodies  the  froits  of 
many  years  of  intimate  acquaintance  with  the  best  methods  pursued  in 
this  country  and  in  Europe  in  the  production  of  milk,  butter,  and  cheese. 
The  choice  and  management  of  land,  the  selection  of  stock,  the  situa- 
tion and  construction  of  buildings,  the  most  profitable  courses  of  feed- 
ing, the  most  approved  processes  of  manufacture  at  the  farm  and  the 
factory,  are  thoroughly  discussed,  and  the  numerous  illustrations  help  to 
a  complete  understanding  of  the  text.  The  work  is  of  vaJue  to  the  gen- 
eral reader,  as  well  as  to  the  profesgional  dairyman,  ttom  its  compre- 
hensive view  of  one  of  the  mosfc  important  fields  of  national  indostiy, 
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whoeie  products  in  milk,  butter,  and  cheese  have  been  estimated  at 
$400,000,000  per  year. 

Transaction's  op  tub  Vermont  Dairymen's  Association,  1870-»71.  Embracing  tLo 
addresaes,  essays,  and  dlsonssions ;  8vo,  pp.  178.    Pablished  by  the  secretary. 

Batter-making  has  long  been  the  prominent  specialty  of  Vermont 
dairying,  and  consequently  a  large  proportion  of  this  report  is  devoted 
to  a  consideration  of  the  butter  product.  It  is  particularly  valuable  in 
presenting  the  experiences  of  practical  dairymen  of  that  region,  point- 
ing out  not  only  the  ctirrent  errors  in  the  management  of  this  staple, 
but  also  the  sure  and  profitable  path  to  improvement.  A  few  sentences 
from  the  addresses  and  reports  of  discussions  will  illustrate  the  earnest 
business  spirit  which  characterized  the  conferences  of  the  association. 
President  E.  D.  Mason  said: 

Let  ns  at  this  meeting  resolve  that  the  leading  interest  of  our  State  shall  bo  pat  in 
better  standing  In  tho  markets  of  the  country.  There  is  no  danger  in  overdoing  the 
busmess,  or  overstocking  the  markets  with  a  first-class  article.  The  supply  of  good 
batter  and  cheese  is  far  behind  the  demand.    *  *  *    It  does  seem  that  there 

is  somethiiig  wrong  about  the  manufactoro  of  butter  and  cheese  in  this  community. 

Mr.  F.  D.  Douglas  said : 

Let  it  not  be  understood  that  I  admit  that  we  are  behind  tho  world  around 
us  in  this  matter.  These  remarks  will  apply  to  every  other  section  of  the  country, 
with  a  few  limited  exceptions.    *  *  *    It  is  a  mutter  of  reproach  to  Ver- 

mont dairymen,  that  whue  a  strictly  prime  article  of  butter  wiU  sell  in  Boston  market 
for  $1  per  pound,  the  great  mass  of  our  butter  sells-  for  scarcely  one-third  of  that. 
•  •  *    The  fact  that  our  neighbors  of  Orange  County,  New  York,  receive 

nearly  twice  as  much  per  pound  for  butter  as  wo  of  Yormont,  la  just  as  much  a  reproach 
tons. 

He  daims  that  Vermont  butter  is  of  good  quality,  but  that  the  want 
of  uniform  excellence  reduces  market  quotations  of  the  butter  of  the 
State ;  that  the  best  prices  would  be  paid  for  an  article  whose  uniform 
good  quality  had  given  it  a  fixed  reputation.  That  was  his  own  expe- 
rience in  establishing  a  sx>ecial  brand ;  when  he  began  to  make  really 
goocl  butter,  customers  came  to  him,  taking  it  at  his  own  prices.  He 
also  claimed  that  the  introduction  of  the  manufacture  of  condensed 
milk,  in  dairy  factories,  would  obviate  a  common  objection  to  them, 
namely,  that  they  did  not  use  milk  in  the  first  part  nor  in  the  latter 
part  of  the  milking  season. 

PiuorxcAL  Hints  on  Dairying,  or  Manual  for  Butter-making  ;  by  John  P.  Corbini 
Whitney's  Point,  New  York ;  64  pp. 

This  manual,  in  addition  to  directions  for  butter-making,  contains  in- 
straetions  for  the  erection  and  management  of  a  dairy,  and  for  the 
manufacture,  packing,  and  marketing  of  good  butter. 

Cattle  Transportation  in  the  United  States  :  An  essay,  by  George  T.  Angell^ 
president  of  the  Massachusetts  Society  for  the  Prevention  of  Cruelty  to  Animals. 
7  pp.,  large  8vo.    Boston:  Published  by  the  society^  1872. 

This  little  brochure  details  the  inhumanities  inflicted  upon  cattle 
transportation  in  this  country,  and  attempts  to  indicate  the  sanitary 
dangers  threatening  our  people  in  the  use  of  unwholesome  meat.  The 
authority  of  a  wise  law  is  invoked  as  the  proper  remedy  for  this  grow- 
ing  evil. 

Tub  Haxd-Book  of  Husbandry  :  A  Guide  for  Farmers,  young  and  old.  By  Geo.  £. 
Waring,  Jr.,  of  Ogden  Farm,  author  of  **  Elements  of  Agriculture,''  &c.  Illustrated. 
8vo,  604  pages.    New  York:  1870. 

In  this  work  Mr.  Waring  gives  not  only  what  he  has  learned  from  his 
own  labors,  but  the  recorded  experience  of  -numerous  writers,  for  hun- 
dreds of  years,  on  the  fundamental  principles  of- agriculture:  *^How  the 
seed  sprouts,  the  leaf  shoots,  the  blgsiaiifflj^pfoldSy^e  fruit  ripens ;  l^QW 
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renewed  life  and  vigor  spring  from  death  and  decay;  how  fields  are  ex- 
hausts, and  ^ade  fertile^  how  crops  are  increased,  and  kine  grown; 
bow,  from  only  air  and  earth  and  water,  such  a  marvel  as  man  is  made 
to  live  and  move."  His  experience  as  a  snccessfdl  farmer  has  enabled 
him  to  separate'the  chaff  from  the  wheat,  or,  at  least,  to  sdect  from  iht 
teachings  of  others  (whether  in  the  field  or  the  stady)  information  tiiat 
the  farmer  will  be  most  benefited  by  gaining.  As  some  may  affect  tb 
depreciate  Mr.  Waring's  teachings  with  the  cry  of  "  book-forming,"  he 
says  very  pertinently  that  every  sensible  farmer  will  look  with  profonnd 
respect  on  the  valuable  aid  repdered  to  agriculture  by  the  discoveries 
of  science,  and  by  the  practical  application  of  these  discoveries;  and 
will  consider  in  what  particulars  tiiey  have  improved  his  own  life. 
The  book  contains  eighteen  chapters,  opening  with  a  discussion  of 
the  question  whether  to  buy  or  lease  a  farm ;  the  commencement  of 
operations ;  the  key-note  of  good  farming ;  fences  and  farm  buildings; 
drainage;  plowing,  sub-soiling,  and  trenching;  manures;  rotation  d 
crops ;  green,  root,  and  forage  crops ;  live  stock ;  soiling  and  pasturing; 
medical  and  surgical  treatment  of  domestic  animals ;  the  dairy,  &c; 
closing  with  a  chapter  of  tables  of  almost  daily  use  to  the  flEirmer  and 
gardener.  On  the  question  whether  to  settle  at  the  Ea£t  or  the  West, 
Mr.  Waring  sums' up  the  points  as  follows : 


same  i         . 

which  he  purposes  to  commeace  farming. 

hax^ds,  the  head  and  hands  of  his  wife,  and  his  $1,000  in  money.    His  object  is  so  to 

nse  these  advantages  as  to  get  oat  of  his  life  the  greatest  amonnt  of  good.    The  world 

lies  before  him  for  a  choice.    He  can  buy  (with  a  mortgage)  fiye  or  ten  acres  on  the 

outskirts  of  a  manufacturing  town  at  the  East,  or  he  can  nave  one  hniidred  Mod  axtj 


acres  at  the  West  for  the  taking.  If  he  is  the  rieht  sort  of  a  man,  he  may  grow  zich, 
with  the  same  amount  of  labor,  during  his  whole  lifetime,  at  either  place.  Fifty  years 
hence  he  would  have,  at  the  West,  a  capital  farm,  well  fenced,  weU  watered,  witii  good 
out-buildings,  and  with  a  good  house.  Probably  he  would  also  haTO  his  dian  of 
political  honor  and  social  distinction.  At  the  East  he  would  have  glaBs^hovses,  hot- 
beds, rich  lands  for  vegetables,  a  home  with  all  the  modem  convenienoes,  and  the 
most  agreeable  kind  of  work  for  the  evening  of  his  life.  He  would  be  less  likely  to 
achieve  personal  distinction :  but,  on  the  other  hand,  his  wife  would  have,  at  least  at 
the  commencement,  less  drudgery,  and  his  children  better  advantages  for  education 
near  home. 

These  are  the  two  extremes  which  are  open  to  him,  and  his  opportanities  cover  tfia 
whole  ground  between.  ,  It  is  for  each  man  to  weigh  weU  the  arguments  on  both  sides 
of  the  case,  and  decide  for  himself,  what  no  book  can  tell  him,  which  promises  tkA 
most  of  what  he  considers  the  most  desirable. 

In  selecting  a  farm,  of  course  a  malarious  district  must  be  avoided^ 
there  being  no  curse  like  fever  and  ague.  The  size  of  the  farm  should 
be  governed  by  the  amount  of  one's  capital.  No  man  at  the  Bast  i^ 
wise  who  goes  in  debt  for  more  than  fifty  acres,  especially  with  small 
means  for  the  purchase  of  stock,  implements,  and  manure.  Fifty  acns, 
brought  to  the  highest  state  of  cultivation,  will  produce  more  at  moch 
less  cost  than  will  one  hundred  only  half  so  well  cultivated.  It  is  bet- 
ter tcr  buy  a  farm  run  down,  rather  than  a  good  one,  even  with  good 
improvements,  if  they  are  not  exactly  what  are  required,  (unless  the 
improvements  can  be  bought  for  much  less  than  cost,)  it  being  better  to 
pay  $50  an  acre  for  a  farm  that  $50  more  will  make  exactly  right,  than 
$100  for  a  place  that  never  will  be  exactly  right.  Lands  abounding  in 
swamps,  rocks,  and  stumps  are  expensive  to  clear  upj  and  delay  legiti- 
mate  farm  operations.  Farmers  are  apt  to  forget  this,  when  they  d<m*t 
pay  out  money  to  have  it  done. 

The  place  should  be  adapted  to  the  sort  of  farming  one  desires  to  fol* 
!ow.  Moist,  cold  soil  is  not  suitable  for  the  best  fruit,  nor  high  and  dir 
lands  for  the  best  grass.    K  heavy  manuring  is  required,  a  locatioo 
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near  a  city  or  large  town  is  desirable,  where  manure  and  other  fertilizers 
can  be  haaled  oat.  As  the  farm  is  to  be  one's  home,  the  location  should 
be  pleasant,  and  the  home  attractive  for  the  wife  and  children,  or  the 
latter  will  run  away  from  the  old  roof-tree  as  soon  as  their  age  and  cir- 
cnmstances  permit,  in  the  hope,  at  least,  of  a  more  agreeable  life. 

As  the  inquiries  of  many,  farmers  and  scientific  men  iu  other  walks 
of  life  have  been  applied  to  finding  out  how  plants  grow,  and  what 
influence  is  exeiled  upon  them  by  soils  and  manures,  their  experience 
having  been  published,  a  beginner  should  make  himself  familiar  with 
their  results  in  agricultural  .books  and  papers.  Let  neighbors  ridicule 
him  as  a  ^^book-farmer'  if  they  choose,  the  condition  of  his  farm,  after 
a  few  years,  will  be  a  suflcient  answer  to  those  who  have  laughed  at 
his  habit  of  reading  about  farming. 

That  land  should  be  made  damper  by  being  drained,  and  that  under- 
diainiag  should  prove  one  of  the  best  preventives  of  ^the  the  ill  effects  of 
drought,  is  the  apparently  anomalous  proposition  on  which  one  of  the 
strongest  arguments  in  favor  of  draining  is  based.  It  seems  hard  to 
believe  that  a  field  baked  to  the  consistence  of  a  brick-yard,  gaping 
open  in  wide  cracks,  and  covered  with  a  stunted  growth  of  parched  and 
thirsty  plants,  would  be  improved  by  the  laying  of  hollow  tUes  four  feet 
dcDBp  in  the  dried-up  mass.  For  the  first  year  not  much  effect  would  be 
visible;  but  in  the  next  and  all  succeeding  years,  as  long  as  the  tiles 
continiied  to  act,  the  most  beneficial  results  would  be  visible.  This 
baking  and  cracking,  and  the  unfertile  condition  of  the  soil,  are  the 
result  of  a  previous  condition  of  entire  saturation.  Clay  cannot  be 
molded  into  bricks,  nor  dried  into  lumps,  unless  it  is  made  soaking 
wet.  Dry  or  only  damp  clay,  once  made  fine,  can  never  again  be  made 
lumpy^  unless  made  thorougmy  wet,  and  pressed  together  while  in  t±iat 
condition.  Neither  can  a  considerable  heap  of  pulverized  clay,  kept  cov- 
ered from  the  rain,  but  exposed  to  the  sunandair,  ever  become  even  appar- 
ently dry,  except  within  an  inch  or  two  of  its  surface.  TJnderdraining, 
after  it  has  had  time  to  bring  the  soU  for  two  or  three  feet  to  a  thoroughly 
well-drained  condition ,  prevents  its  becoming  baked  into  lumps,  or  too  dry 
for  the  purposes  of  vegetation.  The  water  of  heavy  spring  rains,  in- 
stjpad  of  lying  soaking  in  the  soil  until  the  rapid  drying  of  summer 
bakes  it  into  coherent  clods,  setties  away,  and  leaves  the  clay  too  much 
dried  to  crack  into  masses.  There  are  many  farms  on  which  fields 
termed  ** naturally  cold,'' "heavy,"  "sour,"  " springy,"  cultivated  yeai 
after  year,  under  heavy  disadvantages,  with  half-crops,  heavy  labor, 
and  "catching"  work,  that  could  be  rendered  warm,  mellow,  and  fer- 
tile by  judicious  drainage.  After  describing  the  various  operations 
connected  with  tile,  stone,  plank,  brush,  and  pole  drains,  and  the  com- 
parative cost  of  each  mode,  he  claims  that  the  following  advantages 
will  result  from  a  thorough  system  of  tile-draining :  1.  It  greatiy  lessens 
the  evil  effects  of  drought ;  2.  It  enables  the  soil  to  receive  a  larger  sup- 
ply of  the  fertilizing  gases  of  the  atmosphere,  (carbonic  acid  and  am- 
monia;) 3.  It  warms  the  lower  portions  of  the  soil;  4.  It  lessens  Uie 
cooling  of  the  soil  by  evaporation ;  5.  It  greatly  facilitates  the  chenxical 
action  by  which  the  constituents  of  the  soil  are  prepared  for  the  use 
of  plants,  and  by  which  its  mechanical  texture  is  improved ;  6.  It  tends 
to  prevent  grass  lands  fix>m  "  runniog  out ; "  7.  It  deepens  the  surface 
soil ;  8.  It  renders  soils  earlier  in  the  spring,  and  keeps  off  the  effects  of 
cold  weather  longer  in  the  fall ;  9.  It  prevents  the  throwing  out  of  grain 
in  winter ;  10.  It  enables  us  1^  work  much  sooner  after  rains ;  IL  It 
prevents  land  from  becoming  sour;  12.  It  lessens  the  formation  of  a 
27  A 
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cra8t  on  the  sarfaoe  of  the  soil  after  rains  in  hot  weather.    All  these 
positions  are  illustrated  in  detail. 

In  his  chapter  on  plowing,  subsoUing,  and  trenching,  Mr.  Waring 
states  that  England,  with  fewer  land-holders  than  the  State  of  Sev 
York,  and  with  nearly  all  her  farmers  working  leased  land,  has  abcnu 
eight  hundred  steam-plows  and  cultivators  in  active  use,  cultivating  no; 
fBu*  from  300,000  acres.  The  system  of  general  steam  cultivation  has 
there  been  an  established  success  for  a  dozen  years,  succeeding  in  spite 
of  numerous  impediments,  in  the  way  of  small  fields,  uneven  snxfaoe, 
and  crooked  fences.  It  must  soon  get  a  foot-hold  on  the  farms  of  oar 
western  prairies,  where  every  circumstance  that  can  promote  its  effiden: 
application  seems  ready-made. 

Mr.  Waring  devotes  about  eighty  pages  to  thesubjectof  manarea,  giT- 
ing  theresultsof  many  years  of  studyand  speculation,  aswell  asof  experi- 
ments.  As  to  the  relative  value  of  the  droppings  of  different  anitnals, 
those  of  fowls  are  considered  the  most  concentrated  and  active  of  afl 
manures  produced  on  the  £EU*m,  as  they  live  on  the  most  concentxated 
and  richest  food,  namely,  seeds  and  insects. 

In  raising  wheat  the  following  points  are  presented,  with  tbe  opiniaa 
that  their  careful  observance  will  increase  the  general  average  yieU 
from  twelve  to  twenty-eight  bushels : 

1.  The  land  may  with  advantase  be  made  as  rich  as  possible,  (the  application  of 
fresh  stable  manure  in  the- immediate  preparation  for  the  crop  being  avoided.) 

2.  It  should  be  thoroughly  drained,  eitner  naturally  or  artifloiaUy. 

3.  The  seed  should  be  selected  with  care,  and  of  the  sort  that  is  most  likely  to  suc- 
ceed in  the  climate  and  soil  of  the  locality. 

4.  The  seed  should  always  be  drilled,  rather  than  sown  broadcast. 

5.  The  ridges  made  by  the  drill  should  not  be  lereled  by  the  harrow  or  raDer  nntO 
after  the  ground  has  settled  in  the  spring. 

6.  The  amount  of  seed  should  be  from  one  bushel,  or  even  less  on  yery  rich  laaod,  to 
two  bushels  on  the  least  rich  on  which  it  wiU  pay  to  grow  wheat. 

7.  Wherever  sufficient  help  can  be  obtained  it  wiU  probably  pay  to  hoe  the  crop  early 
in  the  spring;  it  will  certainly  pay  to  remove  ail  weeds  growing  amon^  it. 

8.  The  crops  should  be  cut  from  ten  days  to  two  weeks  before  the  gram  is  thotougUy 
ripe.    . 

He  assumes  that  ^^  sowed  corn''  as  a  forage  crop  produces  more  feed 
on  a  given  area  than  any  other  plant,  unless  it  is  sorghum.  Daring  the 
intense  heats  of  summer  it  grows  (on  rich  and  w^l-drained  land)  &$ 
nothing  else  will,  afibrding  during  August  and  September  a  loxuriaitt 
supply  of  the  very  best  food  for  all  animals  not  kept  for  work.  Ev^ 
swine  will  thrive  on  it,  while  for  milch  cows  it  is  unequaled  by  any  other 
food,  largely  increasing  the  flow  of  milk.  It  should  be  sown  in  drilU 
three  feet  apart,  so  that  they  can  be  worked  out  with  the  coltivator. 
Next  to  Indian  corn  he  thinks  there  is  no  forage  crop  equaJ  to  red  clover. 
Considering  its  effect  on  the  land,  it  should  rank  first;  for  while  Indiau 
com  requires  rich  land  and  ample  manuring,  clover,  striking  its  feeders 
deep  into  the  earth  and  finding  nutriment  where  the  shorter  and  ma^ 
delicate  roots  of  cereals  never  go,  is  the  most  fertilizing  crop  grown, 
and  may  justly  be  called  the  poor  man's  manure.  He  also  recommend^ 
rye  and  millet  as  forage  crops. 

Mr.  Waring  gives  his  experience  in  soiling  about  thirty  animals,  old 
and  young,  on  his  farm,  near  Newport,  £h<^e  Island.  The  place  had 
but  recently  come  into  his  possession,  after  years  of  leasing  and  skic- 
ning,  and  was  in  too  poor  condition  to  show  the  best  effects  of  soiling  , 
The  results  convince  him  that  in  a  very  few  years  he  will  be  able  t' 
feed  a  full-grown  animal  abundantly  from  the  product  of  a  single  hal* 
acre,  during  the  whole  season,  from  the  middle  of  May  to  the  middle  o: 
November,    ^e  thinks  that  the  increased  production  from  one  year  to 
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the  next  will  be  in  constantly  growing  proportion,  tbo  fertility  of  the 
land  being  improved  not  only  in  the  ratio  of  the  amonnt  of  mannre 
applied,  bat  also  of  the  number  of  cultivations,  and  by  the  absence 
of  the  injurious  effect  of  the  feet  of  animals  pasturing  xxjyon  it.  In  feed- 
ing twenty  cows,  the  extra  labor  of  manuring,  planting,  cutting,  and 
feeding  would  require  during  six  months  of  the  year  the  services  of 
one  man  and  one  yoke  of  oxen;  but  the  following  facts  are  to  bo 
considered :  1.  The  man  and  team  employed  for  the  soiling  work  can 
render  valuable  assistance  at  harvest  time,  or  whenever  the  work  is  hard, 
and  will  regularly  do  much  outside  work.  2*  The  condition  of  the  ani- 
mals will  be  much  better  than  when  pastured  in  the  field.  3.  The  pro* 
duct  of  milk  will  be  larger.  4.  The  chance  that  butter,  cheese,  or  milk 
will  have  its  taste  affidcted'by  wild  onion  and  otiier  high-flavored  weeds 
will  be  prevented.  6.  The  time  wasted  and  the  derangement  of  farm- 
work  necessitated  by  driving  cattle  to  and  from  the  pasture  will  be 
obviated.  6.  The  fertDity  of  the  farm  will  be  incalculably  increased 
by  the  immense  accumulations  of  the  very  best  of  all  manures.  Land 
which  this  year  wiU  soil  twenty  head  of  cattle  should,  five  years  hence, 
soil  at  least  thirty  under  the  same  general  treatment,  while  it  will 
have  been  raised  to  sudi  a  condition  of  fertility  that  it  may  be  repeatedly 
cropped  with  grain,  with  the  eertaihty  of  the  very  best  results. 

In  the  management  of  dairy  oowa,  these  general  principles  are  sug- 
gested :  1.  The  cow  sboUd  be  constantly  kept  in  a  thrifty,  healthy 
oondition,  and  with  a  voradous  appetite.  The  great  end  of  her  lifC} 
the  production  of  milk,  cannot  be  accomplished  unless  she  is  comforta- 
ble and  cheerful,  and  unless  she  consumes  the  largest  amount  of  food 
that  it  is  possible  for  her  to  take  into  her  stomach  without  injury  to  her 
health.  2.  The  character  of  the  food  should  conform  to  the  §nd  it  is 
desired  to  attain ;  if  for  milk  to  be  sold,  to  stimulate  the  productiou 
of  quantity  and,  incidentally^  to  induce  the  drinking  of  a  large  amount 
of  water,  whUe  for  making  butter  the  food  shoidd  be  less  watery  In  its 
character,  and  much  richer  in  qmlidjf,  3.  Pregnant  animals,  in  addition 
to  the  demand  which  the  secretion  of  milk  makes  upon  their  digestive 
organs,  require  a  certain  quantity  of  food,  and  food  of  the  most  nutri- 
tions  character,  for  the  development  of  the  foatus.  4.  The  stock  should 
be  8o  fed  that  the  manure  heap  be  made  as  rich  as  is  consistent  with 
profitable  feeding. 

In  a  chapter  on  steamed  food  Mr.  Waring  remarks  that  alter  two 
years'  experience  he  thinks  that  one-third  of  the  food  is  saved  by  steam- 
ing, and  he  is  sure  that  corn-stalks  that  have  molded  in  the  stack* 
musty  oats,  cut  green  and  badly  cured,  and  smoky  hay,  (nearly  the 
whole  of  which  would  be  rejected  iC  fed  uncooked,)  are  eaten  with  avid- 
ity if  cooked,  and  with  evident  benefit  to  the  stock.  There  is  no  ad- 
vantage in  steaming  roots :  there  is  a  freshness  about  them  in  their  raw 
.  state  &at  is  perhaps  beneficial,  and  certainly  very  acceptable  to  stod(. 
What  I  know  of  Fasoohq  :  A  aerie«  of  brief  and  plnio  expo$itiou»  of  pm^ti^Al  94^- 

coltprey  08  an  lu-t  based  apon  scieBce.    By  Horaco  Qrocley.    335  pp.,  12mo.    liew 

York:  G.  W.  Carleton  &  Co.    1871. 

This  work  was  originally  published  in  the  New  York  Tribune  in  weekly 
chapters.  Mr.  Greeley  writes  '*  mainly  for  beginners — for  young  persons, 
and  some  not  so  young,  who  are  looking  to  farming''  as  their  vocation, 
in  the  hope  of  arousing  a  spirit  of  inquiry  which  will  lead  on  to  the 
perusal  and  study  of  profounder  and  better  books.  His  qualifications, 
aside  from  his  experiments  on  his  farm  at  Ohappaqua,  are  the  experi- 
ences of  a  laborious  boyhood  on  the  rugged,  stony  soil  of  a  New  Hamp- 
shire farm  and  on  a  forest-covered  one  in  Western  New  York,  supple* 
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mented  by  readrng,  conversations  and  observations  of  diverse  soils  and 
systems  of  farming  in  Europe  and  America. 

He  opens  witii  the  question,  ^^  Will  £Eurming  pay  f "  and  proves  by 
many  instances  and  statements  that  it  tioUl  pay ,  on  the  aventge,  as  wcU 
as  tiie  trades  and  professions.  But,  as  in  other  vocations,  there  is  good 
and  bad,  and  it  is  good  farming  that  pays.  He  assumes  that  ^^  the  for- 
est single  test  of  good  farming  is  the  increasing  productiveness  of  the 
soil,^ 

Chapter  3 — ^'  Where  to  £Euin  " — states  the  conditions  which  should  d^ 
termine  the  answer.  Though  he  favors  migration,  (West  or  South)— 
especially  co-operative  migration— he  says  en^hatically : 

He  who  has  a  fjEum  already,  and  ia  content  with  it,  haa  no  reason  to  ask,  "  Whitbcr 
BhaU  I  gjo  V  and  he  may  rest  assnied  that  thoroughly  good  fanning  wiU  pay  as  weU  in 
New  England  as  in  Kansas  or  in  Minnesota.  I  awrise  no  man  who  haa  a  good  Hum 
anywhere,  and  is  able  to  keep  it^  to  seU  and  migrate.  •"  *  •  •  if  you  have  mofotj 
to  buy  and  work  it,  and  know  how  to  make  the  most  of  it,  I  believe  you  may  find  liiui 
reaUy  as  cheap,  aU  things  considered,  in  Vermont  as  in  Wisconsin  or  Arkansas. 

Chapters  4, 6,  and  6,  on  <<  Preparing  to  fcirm,"  <^  Bnying  a  ferm,"  and 
^^  Laying  off  a  farm,"  are  specially  instmctive  for  a  beginner,  who  is 
cantion^  to  make  ^^  no  haste,"  bnt  to  acquire  that  first,  greatest  pre- 
requisite, experience,  even  if  he  must  gain  it  by  hiring  as  a  laborer  on 
some  well-managed  &Tm.  Such  apprenticeship,  and  the  study  of  good 
agricultural  works,  will  furnish  capital  for  purse,  hands,  and  brain.  In 
buying,  the  almost  certainties  of  future  proftuction  must  be  regarded, 
that  burdensome  debt  pay  be  avoided.  The  wealthier  beginner  is  told 
to  buy  just  so  large  a  farm  as  half  his  means  will  pay  for ;  but  he  is  ad- 
vised that  the  farmer  has  too  much  who  allows  any  portion  to  lie  idle 
and  unproductive.  As  to  size,  while  not  a  believer  in  *'ten  acres 
enough^  Mr.  Greeley  thinks  there  are  few  who  are  able  to  manage  a 
hu*ge  farm  well.  He  advises  the  beginner  to  study  well  the  char«sb» 
and  capabilities  of  each  acre,  wd  plan  how  to  make  the  most  of  it  ^be- 
fore he  cuts  aliving  troQ  or  digs  a*^  solitary  drain,"  and  says :  '^  I  would 
devote  at  least  a  year  to  this  tiioughtful  observation  and  study.''  He  is 
opposed  to  pastures,  generally,  as  cattie  eat  the  best  grasses  and  allow 
coarser  kinds  and  weeds  to  run  to  seed  and  increase.  But,  if  any,  the 
pasture  lot  should  be  small  and  central,  so  as  to  be  easily  supplied  with 
additional  feed  and  provided  with  shelter. 

Besides  frequent  incidental  mentions,  he  devotes  chapters  7,  8,  9,  aod 
23  to  the  planting  of  forest-trees  of  the  most  valuable  kinds,  as  shelter 
belts,  to  occupy  rugged,  steep,  and  stony  places,  and  for  other  nsefol 
purposes. 

Utility  (he  says)  is  the  reason  and  end  of  aU  vegetable  growth— of  a  hickory's  oft 
less  than  of  a  corn-stalk's.  I  have  always  copsidered ''  Woodnian,  spare  that  tree/*  jaet 
abont  tiiie  most  mawkish  bit  of  badly  versined  prose  in  our  language,  and  never  ooold 
gness  how  it  should  touch  the  sensibilities  of  any  one.  Understand,  then,  that  I 
urge  the  planting  of  trees  mainly  because  I  beUeve  it  wiU  pay,  and  the  preserratko, 
improvement,  and  extension  of  forests,  precisely  for  that  reason. 

Even  of  level,  tillable  land  he  would  have  one-fourth  wooded,  andsdl 
other  lands  he  would  cover  thicMy  with  the  best  trees,  to  be  tJiinnAH  out 
for  poles,  &c.,  from  year  to  year,  to  the  greatest  profit;  while,  on  the 
great  western  plains,  he  would  nave  quarter-sections,  and  even  square 
miles,  thus  covered  for  shelters  and  market  purposes.    He  says : 

Were  aU  the  rugged  crests  «Lnd  rocky  accHvities  of  this  county  (Westchest^,  N^v 
York)  bounteously  wooded  once  more,  and  kept  so  for  a  generation,  our  floods  woulti 
be  less  iigurious,  our  springs  unfailing,  and  our  streams  more  constant  and  equable :  oer 
blasts  would  be  less  bitter,  and  our  g;ales  less  destructive  to  fruit.  We  slioold  haTv 
vastly  more  birds  to  delight  us  by  their  melody,  and  aid  us  in  our  not  very  saeoeBa&l 
war  against  devouring  insects  ^  we  should  grow  peaches,  cherries,  and  other  delicate 
fruits,  which  'the  violent  caprices  of  our  seasons  and  the  remorseless  devasta^ocw  oi 
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oar  visible  and  invisible  insect  enemies  have  aU  but  annihilated ;  and  we  should  keep 
more  cows,  and  make  more  milk  on  two-thlids  of  the  land  now  devoted  to  grass  than 
we  actually  do  from  the  whole  of  it.  And  what  is  true  of  Westchester  is  measurably 
true  of  every  rural  county  in  the  Union. 

What  he  says  of  draining^  incidentally,  and  in  chapters  10  and  11,  (in- 
cluding what  he  calls  "my  blunders,'^)  of  irrigation,  in  chapters  12, 13,  ^  ^ 
44^and  46,  is  instmcting  and  suggestive. 

J9e  writes  of  birds  as  ibllows : 

If  I  were  to  estimate  the  average  absolute  loss  to  the  farmers  of  this  country  from 
insects  at  1100,000^000  per  annum,  I  should  doubtleBS  be  fox  below  the  mark ;  I  have  no 
donbt  that  our  best  allies  in  this  inglorious  warfare  are  the  birds.  They^  would  serve 
US  if  we  did  not  destroy  them..  *  ♦  ♦  •  The  boy  who  robs  a  bird's  nest  is  robbing  the 
farmer  of  a  part  of  his  crops.  •  ♦  *  •  The  farmer  mi^ht  as  well  consent  that  any 
strolling  ruffian  should  shoot  his  horses  or  cattle  as  his  birds. 

The  chapter  on  "  sheep  and  wool-growing"  contains  a  merited  anath* 
ema  against  dOgs,  and  recommends  protection  against  them.  ^'Oo- 
operation"  in  emigration,  in  the  purchx^  of  expensive  farm-implements, 
in  fencing,  and  in  other  matters  of  common  interest  is  set  foith  in  chap- 
ters 40  and  42 ;  clubs  for  farmers  and  their  families^  in  43 :  and  the  use 
of  sewage  for  fertilizing  crops  in  chapter  45.  We  close  with  an  abstract 
of  his  "  summing  up,"  chapter  62 : 

1.  Good  farming  pays — ^no  business  is  more  certain  to  be  profitable. 

2.  No  £axmer  should  occupy  more  landthan  he  can  manage  profitably. 

3.  The  beginner  should  select  his  location  carefolly,  and  once  for  aJL 

4.  No  one  should  engage  in  farming  for  himself  without  previous  train- 
ing on  the  farm. 

5.  Prefer  a  small  farm,  without  debt,  to  a  large  one  with  it.  There 
will  always  be  land  fdr  purchase  when  you  have  earned  money  to  buy  it. 

6.  Avoid  much  pasturing,  and,  when  land  is  worth  $100  per  acre, 
resort  to  soiling. 

7«  Good  timber  on  rough  or  rocky  land  will  pay  better  than  grass, 
and  should  be  cut  out,  rather  than  cut  off. 

8.  XJnderdrain  lands  that  retain  wet,  beginning  with  the  wettest,  and 
one  field  or  portion  at  a  time. 

9.  Wherever  water  can  be  retained  and  led  for  irrigation  at  moderate 
cost,  try  it :  first  on  the  probably  most  profitable  slope. 

10.  Mr.  Greeley  found  gypsum,  shell  lime,  and  ground  bones  certainly 
profitable,  and  advises  experiments  with  these  and  other  fertiliza*s,  and 
a  large  use  of  muck,  &c. 

XI.  Shallow  culture  is  the  great  defect  of  American  farming.  Sub- 
soil, if  possible ;  but  each  year  plow  a  litUo  deeper. 

12.  Bead  and  study  good  agricultural  books,  and  interchange  thoughts 
and  knowledge  thus  obtained  in  frequent  conversations  with  your 
neighbors,  and  yoyu  will  live  longer,  and  to  better  purpose,  and  leave 
more  property  and  a  better  example  to  your  children. 

MA3VT7AL  OP  AORICULTURB  FOR    THE    SOUTHERN    UnTFED   STATES.     By  M^jor  E.  O. 

'WaUy  of  Mlasiasippiy  practical  planter.  254  pages.  Memphis:  XS70. 
This  manual  is  presented  by  the  author  to  the  people  of  the  Southern 
States,  to  which  latitude  it  is  particularly  adapted.  The  book  indicates 
an  awakening  in  the  South  to  a  greater  interest  in  an  occupation  for 
which  that  section  has  some  advantages  over  those  portions  of  the 
Union  that  are  locked  up  for  several  months  by  the  severe  frosts  of 
antnmn  and  winter. 

The  first  and  most  important  southern  crop,  according  to  this  man- 
ual, is  Indian  com;  the  second,  generally  considered  the  agricultural 
staple  of  the  South,  is  cotton.  The  author  refers  to  the  introduction 
and  development  of  cotton  culture,  and  states'  that  in  178%  the  first 
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Bliipment  of  eight  bales  was  seized  by  the  castom-house  officials  at  lir 
erpool^  it  not  being  believed  that  even  the  small  quantity  of  2^000 
pounds  had  been  raised  in  the  United  States.  The  sea  island  vanetj 
is  confined  to  a  very  few  plantations  on  the  sea-board : 
It  is  superior  to  aU  others  in  the  length  and  fineness  of  the  staple  It  bean  a  fai^ 
•  price,  generally  thrice  as  much  as  the  best  uplands,  bat  from  its  expense  of  preparation 
for  market  is  not  considered  mori  -■  '-    •        ^..     .     .v   _   ^%      .     .  _.         rn.. 

Mexican  is  now  chiefly  cultivated, 

duotion  of  the  seed  into  the  United  1 

have  been  first  introduced  by  the  late  VITalter  Barling,  of  Natchez,  MiasiflsippL  He 
was  sent  to  Mexico  on  a  mission  in  1806.  He  reouested  permission  from  the  Ticeruv 
to  import  some  Mexican  cotton-seed,  a  request  wLich  was  not  granted,  on  the  groo^d 
that  It  was  forbidden  by  the  Spanish  government.  But  the  viceroy  sportively  accorded 
Ms  free  permission  to  take  home  with  him  as  many  Mexican  dolls  as  be  might  fimcy, 


a  permission  well  understood  and  freely  accepted.    Mr.  Barling  had  these  dous  staffed 
with  cotton-seed. 

The  diseases  of  the  cotton-plant  are  given,  the  most  approved  reme- 
dies, and  a  description  of  insects  beneficial  and  injurious  to  it,  with  the 
best  plan  of  ridding  the  fields  of  those  which  are  injurious.  Another 
chapter  is  devoted  to  planting,  cultivating,  and  gathering  tbe  crop. 
"The  best  cotton-lands  are  those  which  are  of  a  deep  and  soft  mold,  a 
sort  of  medium  between  the  sandy  and  the  spongy,  and  those  soOs 
which  are  hard  and  close.  The  soil  should  be  prepared  by  throwing 
the  lands  intended  for  cotton  into  beds,  made  by  the  tumingplow;  and 
on  flat  and  wet  lands  sometimes  an  additional  elevation  oug^t  to  be 
made  by  drawing  up  the  beds  with  a  hoe."  The  distance  shonld  be 
such  that  "when  the  crop  is  at  maturity  the  branches  of  the  plant  may 
slightly  interlock  every  way ;"  much  depends  npqpi  the  fertihty  of  the 
soil,  rich  soils  requiring  wider  planting.  The  rows  ought  ordinarily  t» 
be  three  and  a  half  to  four  feet  apart  in  medium  lands  of  the  conntry, 
and  the  stalks  in  the  drill  should  be  thinned  so  as  to  stand  twelre  to 
twenty  inches  from  each  other.  The  width  of  the  rows  and  the  distance 
in  the  drill  may  be  increased  in  better  lands.  The  rows  shooM  mm 
such  direction  as  to  give  the  plant  the  greatest  benefit  of  tbe«m  ftom 
early  mom  to  its  setting.  "Cotton  is  decidedly  a  sun  plant"  Direc- 
tions are  given  for  thinning  out,  weeding,  and  cultivating,  and  the 
injunction  to  keep  the  grass  and  weeds  down  is  duly  emphasized,  it 
is  of  great  importance  to  work  the  crop  late,  and  it  shonld  notecase 
until  the  branches  look  or  the  cotton  begins  to  open.^ 

Directions  are  given  for-the  cultivation  of  the  various  kinds  of  grain 
and  of  the  grasses,  and  the  suggestion  is  made  that  every  farmer  shoolu 
make  repeated  experiments  on  his  own  lands  with  varioos  kinds  ot 
grass,  that  he  may  determine  which  are  best  adapted  to  his  soil  he 
advises  the  farmer  never  to  allow  a  field  to  be  out  of  clover  or  some 
kind  of  grass,  when  it  is  not  occupied  by  other  crops,  and  never  to  neg- 
lect an  opportunity  of  plowing  under  clover  or  grass  sod  as  the  cheapest 
way  of  enriching  soiL  . . 

He  states  that  sorghum  thrives  with  great  luxuriance  in  the  ncu 
bottom4and8  or  in  moist,  loamy  soils  well  manured  j  endores  co'^JJ^ 
drought  much  better  than  corn,  and  resists  without  injury  slight  mww 
in  the  fall;  in  Virginia  and  other  Southern  States  it  seeds  iu  Octowr 
when  planted  by  the  20th  of  June.  At  the  extreme  South  it  may  w 
planted  from  January  to  July.  He  states  that  the  height  attained  vanes 
from  six  to  eighteen  feet  in  the  Southern  States.  He  esUdm^^^^ 
weight  of  the  crop  of  cane  at  ten  to  forty  tons  per  acre}  the  seed  p^ 
duced  at  fifteen  to  si^y  bushels ;  yield  of  juice  from  well-trimniea 
stalks,  50  per  cent.  5  gallons  of  juice  to  a  gallon  of  simp,  ^^^^^Ji 
yield  of  sirup  per  acre,  one  hundred  to  four  hundred  gallons}  yi«lw^ 
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alcohol^  5  to  9  per  cent.  He  refers  to  the  value  of  sorghum  for  cattle 
forage,  and  states  that  a  capital  bread  can  be  made  of  flour  from  the 
seed. 

AjbCERiCAN  Manures,  and  Fakmers*  and  Planters'  Guide.    By  James  Bennett  Chy- 
nowetli  and  William  H.  Bruckner,  PhJ).    Philadelphia:  Chynoweth  &  Co.,  1871. 

This  work  treats  of  a  subject  which  demands,  at  the  present  time,  a 
thorough  investigation.  It  contains  seven  chapters,  three  of  which 
are  devoted  to  plant-growth  and  the  soil  materials  needed  in  that  pro- 
cess, and  three  to  soils  and  manures.  The  remaining  chapter  gives  the 
results  of  the  analysis  of  some  fifteen  different  fertilizers. 

The  authors  manifest  a  fair  acquaintance  with  the  subjects  of  plant- 
growth  and  its  relation  to  soils.  The  chapters  on  these  subjects  contain 
mueh  information  useful  to  fiarmers.  We  think,  however,  that  the  view 
taken  of  soil  analysis  is  too  mechanical,  and  the  importance  attached  to 
it  likely  to  mislead.  Take  an  example  firom  page  105.  Speaking  of 
analysis,  the  writer  says : 

This  woidd  be  analogons  to  taking  an  account  of  stock  by  the  merchant  or  manu&c- 
turer,  only  it  need  not  be  done  so  often.  After  once  acquiring  this  knowledge  the 
fann«r  may  easily  estimate  the  amount  of  various  substances  removed  by  different 
cropsy  as  weU  as  what  he  has  added  in  the  shape  of  manures,  and  so  airlve  at  a  knowl- 
edge of  the  true  condition  and  real  value  of  his  lands. 

If  the  chemical  composition  of  the  soil  were  the  only  condition  of  fer- 
tility, this  view  would  be  correct;  but  as  it  is  only  one  of  the  conditions, 
it  can  hardly  fail  to  misdirect  those  who  are  led  by  it. 

The  analyses  were  made  by  Dr.  Bruckner,  and  they  appear  to  have 
been  carefully  performed.  The  foUowing-desmbed  method  of  testing 
samples  is  worthy  of  notice: 

Packages  already  put  up  for  sale  to  the  fanner  were  purchased  from  the  manufiEio- 
tniers  or  their  agents.  Each  package  was  opened  as  soon  as  it  arrived  at  our  office,  in 
the  presence  of  witnesses,  its  contents  thoroughly  mixed,  and  a  sample  of  about  five 
poonds  taken  fzom  at  least  fifty  places  of  the  thoroughly-mixed  heap,  thus  guarding 
against  varying  quality  in  the  mass. 

The  estimate  of  value  which  is  appended  to  each  analysis  may  be 
criticised  with  an  evident  show  of  justice.  In  the  first  place,  no  aUow- 
ance  is  made  for  the  labor  of  comx)Ounding  the  mixture  nor  tor  the  in- 
terest of  the  capital  employed.  In  the  next  place,  the  demand  for  bones 
to  be  used  in  this  business  has  greatly  advanced  the  price  of  the  soluble 
phosphoric  acid,  which  can  hardly  be  furnished  now  at  12j  cents  per 
pound ;  15  cents  would  be  nearer  the  present  cost.  The  mode  of  esti- 
mating and  valuing  phosphoric  acid  is  open  to  the  charge  of  unfairness. 
To  0ve  no  value  to  phosphoric  acid  insoluble  in  rain-water  is  evidently 
uDJust  If  bone-dust  be  made  fiue,it  will,  after  a  tew  years'  exposure  to 
atmospheric  influence,  yield  an  appreciable  amount  of  phosphoric  add 
to  growing  plants.  Its  value  should  therefore  be  placed  above  eero. 
Four  or  five  cents  a  pound  would,  perhaps,  be  a  fair  estimate.  But  there 
is  anoth(*r  and  an  important  £act  which  appears  to  have  been  entirely 
overlooked  in  these  estimates.  It  is  weU  known  to  chemists  that 
soluble  phosphoric  acid  in  the  presence  of  bases  enters  again  into  com- 
bination with.thesd  and  becomes  insoluble  in  rain-water,  but  at  the  siune 
time  may  be  readily  dissolved  by  ammoniacai  compounds.  It  will  be 
Tery  unfair  to  give  this  reverted  add  as  insolvblej  and  therefore  of  no 
value.  On  this  subject  Dr.  Vodcker,  the  chemist  of  Xhe  Royal  Agricul- 
tural Society  of  England,  speaks  thus : 

I  have  lone  been  familiar  with  the  fact  that  a  newly  made  superphosphate,  though 
richer  in  soluble  phosphate  of  lime  than  wUl  usually  be  found  after  keeping  three  or 
four  months,  does  not  act  as  benefioially  in  the  field  as  the  latter.  It  is,  therefore, 
plain  that  a  8uneri>hosphate  which,  in  keeping,  ^as  g&ne  kaok,  hoB  not  reaUy  become  de- 
preciated in  value.  ^  . 
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Making  allowance  for  minor  defects,  we  regard  American  Manures 
as  a  book  evidently  leading  in  the  right  direction,  and  one  from  whid 
the  practical  farmer  will  be  able  to  collect  a  store  of  yaloable  facts  and 
soggestions. 

Agricultuke  :  Twelve  lectures  on  agricultaral  topics,  delivered  1>efoi^  the  Ixnrdl 
Institute,  Boston,  Massachusetts,  by  Alexander  Hyde.  12  mo,  372  pages.    Hartfofd, 
•    Connecticut :  American  Publishing  Company,  1871« 

These  lectures  were  published  in  the  Springfield  Bepublican,  and  now 
appear  in  book-form,  embellished  with  eight  engravings  of  colleges, 
cattle,  &c.,  and  each  lecture  divided  into  suitable  chapters. 

The  first  lecture,  "Agriculture  as  a  pursuit,^'  places  the  farmer  in  the 
foremost  rank  of  society.  The  second  embraces  the  history  of  agri- 
culture firom  the  earliest  ages  to  the  present  period.  Both  range 
on  a  wide  field  of  general  as  well  as  special  interest.  The  third  lecture  on 
the  soil,  gives  a  gedlogical  and  chemical  view  of  the  origin  and  constit- 
uents of  the  various  soils.  The  following  mode  of  determining  the  con- 
stituents of  any  soil  is  presented : 

Dry  the  soil  thorouglily  on  a  piece  of  paner  in  an  oven,  the  heat  of  which  is  not  suf- 
ficient to  brown  the  paper.  The  loss  in  this  process  of  drying  gives  the  amonst  <d 
water.  If  the  loam  is  now  placed  on  a  shovel  which  is  heated  to  a  red-heat,  the  loas  will 
indicate  the  amount  of  organic  or  vegetable  matter,  and  the  balance  wiU  mainly  bs 
sand  and  cl^y,  and  the  proportions  of  these  can  be  ascertained  with  sufficient  aoebney 
for  all  practical  purposes  by  boiling  in  water  and  allowing  the  sand  to  settle  to  the 
bottom,  which  it  soon  docs,  leaving  the  clay  in  a  state  of  mixture  with  the  water. 
When  this  is  poured  off,  the  sand  can  be  dried  and  weighed.    The  weight  of  the  sand 

subtracted  from  "'   "    '  "'  "^       "    "    ^      '^^ ^' *-•--  "  ^^-  ^-" — 

This  process  g] 
ance  for  the  li 
composition  of  all  fertile  soils. 

Lecture  fourth,  on  farm  drainage,  gives  a  history  of  the  practice; 
quoting  Walter  Bligh's  rationale  of  thorough  draining,  in  1650:  ^^The 
goodnesse  of  the  water  is,  as  it  were,  riddled,  screened,  and  strained  oat 
into  the  land,  leaving  the  richness ;  and  the  leanness  sliding  away  from 
it."  The  benefits  of  draining  are  stated :  1.  The  cold  and  sour  standing 
water,  which  drowns  vegetation  smd  packs  the  soil,  is  filtered  through* 
2.  By  this  filtering  the  manurial  portions  of  the  water  are  left  in  the 
soil.  3.  The  soil  being  thus  opened,  the  aerial  gases  (especially  oxygen) 
enter  it,  and  decompose  the  organic  matters,  so  that  they  can  be  taken 
up  by  and  nourish  the  plants.  4.  By  lessening  the  evaporation  aad 
opening  the  soil  to  admit  the  air  and  warm  rains,  (in  place  of  cold  stand- 
ing water,)  the  temperature  of  the  land  is  raised.  5.  It  equalizes  the 
temperature,  and  prevents  sudden  changes  of  heat  and  cold.  6.  It  ren- 
ders the  soil  drier  and  warmer  early  in  the  spring  and  later  in  the  fall, 
thus  greatly  prolonging  the  planting  and  growing  season.  7.  In  dry 
seasons  the  soil  is  moistened  by  condensation  from  the  ah*  admitted  into 
it,  not  only  from  above,  but  also  from  the  drains  beneath.  8.  The  soil 
thus  made  more  open  and  mellow,  roots  pehetrate  farther  and  eetmor^ 
nutriment.  9.  The  open^  diy  soil  absorbs  miasmatic  gases,  whidb  enrich 
the  soil  and  purify  the  air.  increasing  wealth  and  healUL  Foot-rot  and 
other  diseases  of  animals  decrease  (m  drained  Uinds.  10.  Grasses 
improve  in  kinds,  quality,  and  quantity;  the  finer  and  richer  super- 
sede the  coarse,  sour  kinds;  the  greenness  is  made  more  enduring,  as 
the  season  of  growth  is  prolong^  Emerson's  playful  argument  is 
quoted : 

By  drainage  we  have  gone  to  the  snbsoil,  and  we  have  a  Concord  under  Gonecvdy  a 
Middlesex  under  Middlesex,  and  a  basement  story  of  Massaohnsetts  mora  ndoabfe 
than  all  the  saperstmQtnre.  Tiles  are  pohtioal  economists.  They  are  so  many  ywng 
Americans  announcing  a  better  era-^i  day  of  fat  things. 
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In  lecl^irefi  5t1i  and  Cth,  on  fertilizers  and  vegetable  and  animal 
mannres,  lie  holds,  with  all  intdligent  agricnlturists,  that  ^^  every 
bushel  of  grain,  every  cheese,  and  every  ox  sold  mnst  carry  off  more  or 
less  of  the  salts  of  the  soil.  •  *  •  •  Lands  naturally  rich  may 
endure  this  process  for  a  series  of  years  and  not  show  much  deteriora- 
tion, but  exhaustion  must  follow  sooner  or  later  where  more  is  given 
than  is  received,''  He  notices  also  a  "  quite  frequent  mistake  of  the  cul- 
tivator •  •  *  •  supposing  that  some  one  specific  manure  is  an 
eqnivalent  for  the  many  elements  of  fertility  which  the  crops  carry  offi 
•  ♦  •  ♦  Barn-yard  manure,  especially  where  roots  and  grain,  as 
well  as  hay,  are  fed  to  the  stock,  must  contain  more  of  the  elements 
necessary  for  the  reproduction  of  these  crops  than  any  other  fertilizer, 
and  mnst  ever  be  the  main  reliance  of  the  farmer  to  keep  his  land  in 
good  condition.  But  even  when  all  the  crops  are  fed  upon  the  farm, 
there  must  still  be  a  drain  upon  the  fertility  of  the  soil.''  Hence  the 
need  of  mineral  fertilizers  to  supply  the  drain,  or  of  feeding  more  grain, 
&c.,  than  the  farm  produces.  And  thus  ^*the  great  question  with  the 
agriculturist  should  be,  *  How  shall  I  feed  my  crops! '  The  answer  is 
a  simple  one :  manure  them  thoroughly ;  manure  them  discriminatingly." 
His  seventh  lecture  is  on  the  hay-crop.  He  recommends  grasses 
that  blossom  in.  succession  for  grazing;  those  that  ripen  together  for 
mowing,  such  as  the  meadow  fox-tail,  sweet  vernal,  white  clover,  in 
May;  the  fescues,  timothy,  orchard-grass,  June-grass,  rye-grasses,  red 
clover,  in  June ;  red  top,  foul  meadow,  English  bent,  in  August.  By 
so  grazing  or  mowing  these  that  none  run  to  seed,  ^^  they  will  remain 
green  and  luxuriant  throughout  the  season,"  that  is,  in  lanAs  under- 
drained,  deeply  plowed,  well  manured,  and  duly  top-dressed  with  rich 
compost;  for  these  are  the  safeguards  against  drought  and  ^running 
oat.'" 

He  pleads  for  the  much  neglected  orchard-grass  as  the  first  to  furnish 
a  bite  for  the  cattle  in  the  spring,  as  little  affected  by  the  droughts  of 
July  and  August,  and  as  continuing  its  growth  till  the  severe  cold  of 
November  locks  up  the  source  of  its  nourishment." 

The  proper  time  for  cutting  grass,  proposed  as  a  question  to  farmers 
in  two  hundred  towns  in  Massachusetts,  received  for  answer  from  one 
hundred  and  fifty  towns;  timothy  and  red  top  when  in  full  bloom 
and  red  clover  when  half  the  heads  are  in  blossom,  which  <<  is  the  true 
theory."  "  The  starch  and  other  nutritious  compounds  are  on  the  in- 
crease so  long  as  the  plant  grows ;  but  with  blossoming  growth  ceases, 
and  now  is  the  time,  with  the  least  labor,  to  secure  the  greatest  amount 
of  forage  in  its  best  condition." 

Liecture  eighth  is  on  potatoes,  and  ninth  on  the  corn-crop ;  lecture 
tenth  on  roo^crops;  lecture  eleventh  on  fruits,  the  apple  in  its  varieties, 
the  proper  site  for  an  orchard,  and  its  treatment;  and  the  twelfth  is 
devoted  to  cattle  husbandry,  its  advantages,  feeding  and  managing 
stock,  and  the  different  breeds. 

Thk  Illustrated  Annual  Begister  of  Hural  Affajrb  and  Cultivator  Almanac 
FOR  THE  YEAR  1872,  ^utalniBg  practical  snggestions  for  tlio  farmer  and  hortioolfur- 
ist,  with  aboat  160  engraTings.  Bjr  J.  J.  Thomas,  author  of  The  American  Fruit  Cul« 
tnrist  and  Fxirm  Implements,  associate  editor  of  the  Cultiyator  and  Country  Gentle- 
man.   326  pp.,  12  mo.   Albany,  New  York :  Luther  Tucker  &  Son,  1872. 

This  well-known  series,  commencing  in  1855,  of  which  this  nnmber 
completes  the  sixth  volnme,  contains  chapters  npon  the  following  topics: 
ilestmctive  insects,  and  remedies  and  preventives;  plowing  without 
dead  fnrrows,  with  diagrams  of  variously  shaped  plats;  weed-hooks 
and  chains  in  plowing;  ladders  and  ladder  stands;  ornamental  plant- 
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iugj  vith  plans  for  locating  dwellinga  on  oblique  roads ;  a  plan  and 
description  of  the  "  Boston  hot-bed ;"  drying-honse  for  drying  rasjw 
berries:  horticulture  in  common  schools ;  plan  of  a  kitchen;  plowio^ 
with  three  horses  abreast;  stanchions  for  cattle;  securing  corn-fodder: 
fruits  and  fruit  culture ;  cost  of  making  hafy ;  new  or  additional  machin^ 
ery ;  cheese-making ;  closing  with  full  lists  of  breeders  of  improved  stock, 
nurserymen,  seedsmen,  dealers  in  implements  and  fertilizers,  and  a  cata- 
logue of  books  on  rural  affairs. 

PiRBsroK  SciEXCK.— A  Bcries  of  popular  scientific  essays  niwn  subjects  conuectcd  idth 
every-day  life.  By  James  B.  Nichols,  A.  M.,  M.  D.,  author  of  Cliemistiy  of  tbe 
Farm  and  the  Sea,  and  editor  of  the  Boston  Journal  of  Chemistry.  26Q  ppw,  12  && 
New  York :  Hui*d  and  Houghton,  1872. 

It  has  been  the  aim  of  the  author  to  present  some  of  the  facts  of 
science  in  their  bearings  upon  hygiene,  the  arts,  agriculture,  &c.,  in  a 
way  to  interest  and  instruct  those  who  gather  by  the  fireside,  and  tiiose 
who  labor  in  the  workshop  and  the  field. 

The  essay  on  "  the  origin  and  nature  of  springs,"  treats  of  the  effects  of 
water  on  health  and  disease,  and  the  importance  of  proper  cleanliness  and 
purity.  He  attributes  much  of  the  medical  efficacy  of  mineral  watos 
to  the  great  quantities  drunk  at  unusual  seasons,  inasmuch  as  equal 
benefits  have  been  effected  by  such  use  of  celebrated  springs,  whose 
fireedom  from  minerals  is  their  sole  recommendation. 

The  "  chemistry  of  a  hen's  egg,"  "  re-breathed  air,"  "  chemistry  of  a 
cigar,"  and  of  "  a  pint  of  kerosene,"  have  each  their  interesting  marvels 
and  useful  applications  for  the  general  reader.  Next  in  order  is  ^^  the 
lost  arte^  of  the  ancients. 

The  human  hair,  its  composition,  adornments,  receipts  for  several  of 
the  most  popular  hair-dyes,  and  statements  of  their  pernicioes  effects 
on  health  and  life,  are  topics  followed  by  an  interesting  bit  of  biography. 
(Michael  Faraday ;)  after  which  comes  the  '^  chemistry  of  a  lump  of 
sugar,"  with  descriptions  of  the  several  kinds  of  sugar — glucose, 
hevulose,  and  sucrose.    The  following  is  especially  worthy  of  attrition : 

Consumers  of  dark,  coarse  sngars  are  not  generally  aware  of  the  fact  tfaat^  bealta 
the  other  impurities^  they  oontain  large  numbers  of  a  most  disgnsting  inaect— the 
Aoarus  Mcchttri.  This  insect  is  a  very  near  relative  of  the  Acarue  »oahiH,  which  pro* 
duces  the  uncleanly  and  unpopular  affection  called  the  "  itch.''  •  •  ^  xhe  nnmlier 
of  Aoari  found  in  raw  sugar  is  sometimes  exceedingly  great,  and  in  no  instance  i»  tb« 
article  entirely  free  from  either  the  insects  or  their  ova.  *  *  *  It  is  InooDeeivabk 
that  thousands  of  these  creatures  can  bo  introduced  into  the  human  stomach  witbost 
serious  eudangerment  to  health.    *    *    ^    The  insect  is  never  found  in  refined  sug:kis> 

"Farm  experiments  at  Lakeside"  is  especially  worthy  the  attention 
of  owners  of  exhausted  lands  or  of  undrainable  bogs.  An  account  of 
the  imx)rovement  of  this  farm  may  be  found  in  our  digest  of  the  Massa- 
chusetts report. 

Mr.  Nichols  also  warns  against  the  numerous  almost  worthless  com- 
pounds sold  as  fertilizers^  and  recommends  either  to  have  all  fertiliziag 
agents  of  home  production,  or  to  form  associations  among  farmers. 
establish  factories,  and  prepare  the  fertilizers  for  use  only  among  those 
wlv)  are  interested  in  their  production. 

The  answer  to  "What  shall  we  use  for  water  pipes f  is,  that 
neither  lead,  tin-Uned  lead,  galvanized  iron,  nor  brass  pipes  are  always 
safe.  Iron  pipes  are  entirely  unobjectionable  on  grounds  of  safety.  Bv 
lining  the  interior  with  cement  or  glass,  a  condait  pipe  is  produced 
which  leaves  a  better  one  hardly  to  be  desired. 

Passing  "  The  clothing  we  wear,"  we  come  to  "  The  relations  of  water 
to  agriculture."  The  force  required  each  year  in  moving  water — as  is 
plowing,  hauling  manure  and  crops,  pitching  hay  and  grain — ^is  greater 
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tliiiu  is  expended  in  all  the  other  work  of  the  farm.  The  soil  is  full  of 
it ;  manure  contains  80  to  90  per  cent. ;  in  4,000  pounds  of  muck  there 
are  3,500  pounds  of  it,  and  even  the  farmer's  driest  hay  holds  15  pounds 
per  hundred.  In  buying  a  ton  of  superphosphate,  he  may  buy  320 
l»ounds  of  water,  paying  $9  to  $10  for  it  I  The  honest  farmer  who  takes 
one  hundred  gallons  good  milk  to  town  has  in  it  eighty-eight  gallons  of 
water  5  of  course,  the  milk  of  starving  cows  holds  more.  % 

After  several  interesting  essays,  we  come  to  "The  food  of  plants," 
the  closing  essay  of  the  volume.  The  beginnings  and  processes  of 
growth,  analogies  between  the  digestion  and  nutrition  of  plants  and 
animals,  the  elements  constituting  their  food,  the  proportions  of  each 
required  by  diflferent  plants,  and  the  best  mode  and  cheapest,  form  in 
which  that  food  can  be  supplied  to  the  crops,  are  all  important  matters, 
and  are  Irere  treated  in  a  very  comprehensive  manner. 

Slow  Horses  made  Fast,  and  Fast  Horses  made  Faster.  A  historical  view  of  the 
American  trottor,  with  approved  and  successful  methods  of  dovoloping  the  speed  of 
boraes,  exposures  of  fallacious  methods,  secrets,  and  tricks  of  jockeys,  and  frauds  of 
the  tnif.  12mo.,  pp.  102.    New  York :  1870. 

The  object  of  this  little  work  is  well  explained  in  its  title.  After  a 
description  of  the  fast  horses  of  the  world,  the  origin  of  the  American 
trotting  horses  and  the  large  proiits  from  raising  them,  follow  directions 
how  to  produce  the  best  trotters  by  proper  training,  with  many  usefril 
hin^  from  authoritative  sources.  An  amusing  chapter  is  devoted  to 
the  tricks  of  jockeys  and  the  various  frauds  of  .the  turf. 

The  love  for  horses  is  almost  universal  with  Americans,  and  tha  rearing 
of  them  has  become  a  large  and  profitable  business.  Vermont  nas  long 
been  celebrated  for  its  trotting  horses,  and  the  Morgan  breed  is  so  iden- 
tified with  that  State  that  the  name  is  almost  a  synonym  for  horses  raised 
there.  In  New  York,  however,  the  greatest  attention  is  paid  to  this 
business.  The  single  county  of  Orange  has  over  one  hundred  breeding- 
establishments,  some  of  which  are  very  extensive.  Oharles  Backman's,  for  - 
instanoe,  includes  six  hundred  acres,  where  are  collected  upward  of  one 
hundred  and  fifty  horses,  of  all  ages,  many  of  which  are  of  the  finest  trotting 
lineage.  In  the  rear  of  the  immense  stables  of  this  equine  villageare  yards, 
exeicising-grounds,  and  a  mile-track  for  trainiug  the  young  animals.  The 
whole  business  is  as  completely  equipped  as  a  commercial  establishment  in 
a  large  city,  and  the  owner  calculates  with  almost  equal  certaiuty  upon 
the  profits  of  his  enterprise.  Millions  of  dollars  are  also  invested  on 
stock-farms  all  along  the  Hudson  River  in  the  breeding  of  trotting 
horses.  There  are  similar  brcediug-establishmcnts  in  Iowa  and  other 
Western  States.  For  the  last  thirty  to  forty  years  the  value  of  trotting 
horses  has  increased  even  faster  than  their  numbers  and  speed,  the  rate 
being  at  least  100  per  cent  everv  decade.  In  1858,  Flora  Temple  was 
sold  for  $8,000;  in  1862,  the  California  Damsel  for  $11,000;  in  18G6, 
Young  Pocohantas  for  $25,000 ;  and  in  1867,  Dexter,  which  in  that 
year  surpassed  all  previous  speed — ^trotting  a  mile  in  2  minutes  17J 
seconds — sold  for  $33,000.  It  is  now  no  unusual  thing  for  fast  trot- 
ting horses  and  fine  stock-horses  of  the  best  trotting-Uood  to  s^ll 
for  from  ten  to  twenty  thousand  dollars.  This  shows  the  immense 
popularity  of  the  American  breed  of  trotting  horses,  and  the  amount 
of  wealth  they  represent.  The  founder  of  this  breed  seems  to  have  been 
Messenger,  whose  lineage  is  traceable  back  to  some  of  th^  finest  Arabian 
blood  in  England.  He  was  imported  into  New  York  in  1788,  and  was 
of  superb  form  and  extraordinary  power  and  spirit.  His  form,  with  the 
remarkable  vitality  and  endurance  of  his  race,  has  endowed  his  progeny 
— which  has  been  persistently  used  and  trained  to  trotting — with  extra- 
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ordinary  courage  and  endorance.  So  great  has  been  the  impress  of  lus 
wonderful  staQiina  and  splendid  form  upon  American  horses  that  )ii« 
value  to  the  country  may  be  estimated  at  millions  of  dollars.  His  stod 
has  been  bred  in-and-in  to  ah  unprecedented  degree,  without  any  of  tls 
disastrous  effects  generally  feared  from  inbreeding.  This  success  h^ 
led  many  to  think  that  where  sire  and  dam  are  affected  with  no  disease, 
inbreeding  may  be  resorted  to  with  safety,  the  only  effect  being  to 
Intensify  in  the  progeny  the  characteristics  common  to  both  parents. 

Colts,  generally,  are  not  taken  in  hand  early  enough  for  breaking, 
and  become  wild  and  unmanageable  when  breaking  becomes  neoessaiT. 
Then  they  have  to  be  reduced  to  obedience  by  violent  and  barbaroos 
usage,  by  which  they  are  often  permanently  injured,  besides  acquiring 
evil  and  mischievous  habits.  Breaking  should  begin  so  early  and  pro- 
ceed so  gradually  that  the  horse  will  grow  up  in  those  habits  of  obedi- 
ence and  docility  which  give  him  really  his  highest  value.  The  colt 
should  be  made  docile  and  fearless  by  familiar  handling  and  petting. 
Ko  such  thing  as  a  whip  should  ever  be  allowed  to  touch  the  very  yoosg 
foals.  But  man,  however,  should  always  appear  among  his  stock  ^ 
master.  Colts,  and  sometimes  horses,  are  spoiled  by  being  petted  and 
played  with  by  children  and  others,  who,  half  afiraid  of  them,  do  not 
maintain  the  proper  attitude  toward  them.  The  feed  for  colts  must  not 
be  heavy;  during  the  first  year  they  should  depend  upon  the  mare  and 
i^hat  grass  and  fodder  they  pick  up  on  the  pasture,  with  one  or  two 
quarts  of  oats  a  day,  after  weaning  and  during  the  winter.  Plenty  of 
firesh  a|£is  an  important  requisite  for  horses,  whether  young  or  old." 

After  toe  colt  is  accustomed  to  being  led  abont  by  the  halter,  it  is  time  to  begin  bis  eda- 
cation  as  a  trotter.  He  can  be  led  on  a  trot  around  the  yaid,  never  beiog  led  too  fust  or 
too  long.  It  should  be  made  a  game  or  play,  and  the  colt  should  exgov  it,  being  always 
encouraged  to  trot  and  never  allowed  to  break  or  run.  After  the  mat  year  the  feed 
may  be  increased  to  four  or  five  quarts  of  oats  a  day,  decreasing  it  during  tbe  months 
of  good  pasturage  and  increasing  it  in  winter.  A  suitable  bitting  apparatus  may  now 
be  put  on  and  the  reins  substituted  for  the  halter.  The  colt  should  be  exercised  on 
the  road  and  made  familiar  with  passing  vehicles  and  the  common  sights  and  noisesv 
When  two  years  and  a  half  old^  the  colt  may  be  safely  broken  to  co  under  the  saddle. 
Before  attempting  to  use  him  m  that  way,  he  may  be  accustomca  to  the  Kiddle,  asd 
by  oocasionaDy  placing  a  child  on  his  back,  while  standing  beside  him,  there  will  be 
no  trouble  in  using  him  in  that  way  at  the  proper  time.  Too  much  weight  in  the  sad- 
dle is  apt  to  affect  the  symmetry  of  the  line  of  the  back  and  otherwise  injore  a  yooor 
horse,  and  a  rider  of  light  weight  should  always  be  selected.  After  being  accnstoase^ 
.  to  the  road,  under  the  saddle,  the  colt  maybe  harnessed  and  driven  with  a  weU-brok^a 
horse.  After  being  thus  accustomed  to  harness,  the  colt  may  be  hitched  to  a  snUj. 
but,  as  soon  as  it  is  safe,  should  be  changed  to  a  skeleton- wagon.  This  is  preferred  i^ 
a  sulky,  as  the  weight  of  the  sulky  and  driver  presses  top  much  on  the  back  ssd 
loins.  This  is  the  time  of  the  principal  danger  by  overdnviug.  The  young  bocst 
is  going  nicely  to  the  skeleton-wa^on,  and  every  time  he  shows  a  fine  gait  and  hars: 
of  speed,  the  driver  is  anxious  to  Keep  it  up,  or  make  him  do  it  again.  Theoe  evi- 
dences of  capacity  and  promise  should  make  the  driver  doubly  cautious ;  and  tfae  yoons 
horse  be  allowed  to  make  only  short  spurts  of  speed,  and  those  for  a  short  distanoe^  ami 
very  few  at  any  one  drive.  Many  young  horses  are  urged  and  driven  until  they  p;i 
tired  of  trotting;  thus  whole  seasons  are  lost,  xind  frequently  they  are  permauentlv  pnt 
back. 

The  Story  op  the  Rocks:  A  Fourteen  Weeks'  Course  in  Popular  Geology.  Br  J. 
Dorman  Steele,  A.  Mi,  Ph.  D.,  principal  of  Ehnira  Free  Academy,,  and  anther  of  u 
"Fourteen  Weeks' Course  in  Chemistry,"  &c.    12mo,  280  pp.    New  York:  1870. 

Mr.  Steele  has  furnished  an  attractive  work,  handsomely  printed  and 
illustrated,  for  the  study  of  geology.  It  is  divided  into  four  parts:  An 
introduction  to  the  study,  lithological  geology,  historical  geology,  and 
the  age  of  man.  Being  remarkably  free  from  technical  phrases,  the 
study  is  made  interesting  by  omitting  those  minutiiB  which  are  of  xsix 
only  to  scientific  men,  and  by  presenting  alone  those  points  of  genen! 
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iini>ortance  mth  which  every  well-informed  person  wishes  to  become 
acquainted. 

Ox  THE  Intlxjenck  OP  TiiB  BLUE  CoLOR  OP  xnE  Sky  in  cleTcloping  animal  and 
vegetable  life,  as  illnstrated  in  the  experimonta  of  General  A.  J.  Pleasonton,  between 
the  yean  1861  and  1871,  at  Philadelphia.  Road  before  the  Philadelphia  Society  for 
Promoting  Agricnltnro.    24  pp.,  8vo. 

The  anthor  gives  an  account  of  several  experiments  upon  plants  and 
animals,  and  claims,  as  a  result  of  covering  a  grapery  with  violet- 
colored  glass,  one  row  of  panes  in  eight,  a  remarkable  increase  in  vigor 
of  growtii  and  number  of  bunches  of  fruit.  He  also  clain^  an  increase, 
less  marked,  but  plaiuly  obvious,  in  the  growth  of  young  animals. 

A  MAifTTAL  OF  THE  Princifle  anb  PR^vcriCE  OF  RoAi>-MAKm6,  comprising  the 
location,  oonstmction,  and  improvement  of  roads.  By  W.  M.  Gillespie,  LL.  D.,  C.  £. 
Tenth  edition,  with  lai^  addenda.  Edited  by  Cady  Staley,  A.  M.,  C.  E.  12mo,  464 
pp.    New  York  and  Chicago :  A.  S.  Bamte  &,  Co.  1871. 

It  aims  to  teach,  first,  ^' What  a  road  should  be."  in  direction,  slopes, 
shape,  surface,  and  cost;  then,  its  ^^ocation/'  with  methods  of  perform- 
ing all  the  necessary  measurements  of  distance,  directions,  and  heights; 
and  <<  construction,"  in  its  details  of  excavation,  embankment,  bridges, 
culverts,  &c.  Under  the  head  of  "  improvements  "  are  examined  surfaces 
of  earth,  gravel,  macadanuzed,  paved,  plank,  and  other  roads. 

The  following  defects  are  charged  upon  the  prevalent  system  of  road 
management :  1st.  In  allowing  each  township  to  determine  the  quality  of 
its  portion  of  a  road,  and  thus  to  limit  its  (kaught-capacity  for  all  who 
travel  its  entire  length.  2d.  In  requiring  the  overseers  or  commission- 
ers to  serve  gratuitously.  3d.  In  electing  overseers  annually.  As  soon 
as  they  begin  to  understand  their  work,  they  are  liable  to  be  replaced 
by  utterly  ine3q[>erienced  successors.  4th.  The  road-tax  is  funcUvmentally 
wrong.  Paid  in  work,  the  tax  is  more  unequal  than  if  paid  in  money. 
5th.  Communities  pay  a  fuU  day's  wages,  but  those  who  "work  out 
their  tax"  give  but  half  a  day's  labor,  as  the  working  is  half-holiday  at 
the  best. 

The  better  system  suggested  is  to  have  each  State  determine  by  law 
what  the  roads  should  be;  then  each  county,  or  several  townships  com- 
bined, should  employ  a  competent  road-maker,  in  order  that  the  roads  of 
the  section  or  district  may  approximate  to  the  standard.  Abolish  the 
I)er8onal  labor  tax  and  its  commutation,  and  levy  a  money  tax,  so  divided 
among  the  townships  and  the  county  as  te  apportion  the  burdens  to  the 
interests  and  benefits  they  severally  have  in  the  roads.  If  much-traveled 
roads  extend  through  several  counties,  even  a  State  appropriation  might 
be  required  to  aid  in  equsdizing  the  burden.  The  overseer  of  any  county 
or  district  should  have  an  assistant  in  eaeh  township  to  see  that  the 
roads  are  kept  in  repair.  As  far  as  possible,  all  work  should  be  done  by 
contract,  at  a  money  price,  and  subject  to  such  examination  as  will 
insure  to  the  people  their  nioney's  worth.  The  book  is  amply  furnished^ 
with  directions  and  rules  for  making  calculations  in  road-making,  and 
has  tables  embodying  information  on  draught,  grades,  &c. 

A  Treatise  ok  Ventiuition  :  Comprising  seven  lectures  delivered  before  the  Frank- 
lin Institute,  Philadelphia,  186^1668;  showing  the  groat  want  of  improved  metiiods 
of  ventilation  in  our  hcdldinss ;  giving  the  chemical  and  physiological  process  of 
respiration ;  comparing  the  &ects  of  uio  various  methods  of  heating  ana  lighting 
upon  ventiiation.  Illustrated  by  many  plans  of  aU  classes  of  public  and  private 
buOdings.  showing  their  present  defects  and  proposing  the  best  means  (in  the 
author's  judgment)  of  improving  them.  By  Lewis  W.  I^eds.  ''  Man^a  oicn  hrcaih  is 
hi$  greatest  enemyJ*    8  vo.   226  pp.   New  York :  John  Wiley  &  Sou,  Astor  Place,  1871. 

The  author  was  employed  during  the  rebellion  by  the  Sanitary  Oom- 
mission  and  Quartermaster  General  in  improving  tiie  heating  and  ven- 
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tilation.  Bespecting  the  use  of  f  omaces  or  heaters^  he  recommends  that 
vcDtilators,  to  carry  off  the  heated  and  vitiated  air,  be  placed  in  the 
interior  walls  of  a  room  or  bnilding,  and  the  heaters  near  the  external 
wall,  so  as  to  warm  the  cold  air  as  it  enters  at  the  windows. 

In  Philadelphia  the  deaths  traceable  to  breathing  fool  air  amounted, 
in  18G5,  to  6,868,  or  40  per  cent,  of  the  mortality  for  that  year,  while  iu 
New  York  it  was  nearly  50  per  cent. 

The  atmosphere  retains  its  general  pnrity,  oven  in  large  oities.  Man- 
chester (England)  is  the  only  city  in  Europe  or  America  where  analysis 
has  discovered  more  than  10  parts  of  carbonic  acid  gas  in  10,000— pure 
air  containing  nearly  5  parts  in  the  same  amonnt.  Bat  in  our  bnildings 
deterioration  begins;  a  lecture-room,  at  42.5  at  commencement  of  a  1^- 
ture,  had  67  at  the  close  *,  a  stable,  7  to  14 ;  a  bed-room,  on  rising,  48,  and 
after  two  hours  of  ventilation,  16 ;  and  a  well-filled  school-room,  72  pare 
in  10,000. 

He  discusses  the  principles  of  ventilation  and  the  various  methods  o( 
heating,  and  indorses  the  utility  and  economy  of  stoves,  with  a  proTOo 
for  proper  ventilation  of  them.  It  is  asserted  that  "  All  that  is  required 
is  to  bring  iu  a  good  supply  of  fresh  air  from  out  of  doors  and  discharge 
it  on  the  top  of  the  stove.^  If  the  fresh  air  is  introduced  bdow  the  stove, 
"  it  will  simply  flow  out  over  the  floor,  being  heavier  than  the  air  in  the 
room  f  but  if  discharged  on  the  top* of  the  stove,  "it  falls  down  and 
mingles  with  the  heated  air  arising  around  the  stove."  Let  a  due 
amount  of  evaporating  water  be  mingled  with  the  heated  air,  and  the 
stove  be  kept  from  a  red  heat,  and  then,  "  if  there  is  sufficient  ventila- 
tion to  carry  out  of  the  room  directly  this  heated  and  vitiated  Bir^  and 
we  depend  mostly  upon  the  radiation  from  the  stove  for  heating,  that 
would  be  much  cheaper  than  the  open  fire,  and  far  more  wholesome  than 
the  heat  from  a  miserable  hot-air  furnace." 

Remarks  ox  Wines  asj>  Alcohol.  By  Charles  A.  Lee,  M.  D.  Reprinted  from  J<n> 
nal  of  Materia  Modica  for  September  and  October,  1871.  Pamphlet  12mo.  ^  ppk 
Now  Lebanon  :  Now  York,  Tilden  &  Co.,  1871. 

After  a  brief  notice  of  the  wine-qualities  of  American  grapes,  Dr.  Lee 
states  that  the  reason  why  our  native  wines  are  not  equal  to  most  Eu- 
ropean wines  is  that  we  use  grapes  before  they  are  fully  matured^  It  i« 
this  that  requires  the  addition  of  sugar,  and  ''  from  a  gill  to  a  pint  of 
either  alcohol,  wine-spirits,  orJt)randy  "  to  each  gallon. 

An  artificial  liquor,  called  wine,  Buch  as  nine-t^ntha  of  all  the  diampaane  drank  *c 
the  United  States,  containing  not  a  single  drop  of  grape-Juice,  is  drank  without  asospi* 
cion  of  its  true  character,  and  is  even  preferred  by  some  to  genuine  wine  of  infervY 
quality.  «  •  *  Great  efforts  have  recently  been  made  id  introdnoe  the  Califanii 
wines  into  the  Eastern  markets,  as  substitute  for  others  imported  from  Europe,  ^m 
with  only  partial  success.  Some  of  them  seem  to  bo  manipulated  and  adulterated  almoBt 
aa  much  as  foreign  wines.  *  *  *  *  At  some  of  the  vineries  in  Los  Angeles  CouDty. 
Indians  are  employed  to  trample  out  the  grapes,  as  is  the  practice  in  some  of  ihc 
most  celebrated  wme-districts  m  Germany.  •  •  *  •  Where  wines  have  become 
too  acetous,  lUharge  {protoxyde  of  lead)  or  lima  is  often  added;  to  others,  sugar ;  but  tbe 
greatest  fraud  consists  in  the  manufacture  of  spurious  wiues,  containing  not  a  drop  cf 
the  Juice  of  the  grape. 

Dr.  Lee  ascribes  the  physiological  eflfects  of  wine  mainly  to  its  alco- 
holic element,  bat  modified  by  other  coDstitueuts.  Thns,  gout  resolts 
from  wine-driukiDg,  but  not  from  pure  spirit-drinking ;  and  wine  h-^ 
a  tonic  influence  which  spirits  have  not.  Spirits  are  more  apt  than  wine 
to  induce  diseases  of  the  liver,  kidneys,  and  other  organs. 
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AGRICULTURAL  TOPOGRAPHY  AND   RESOURCES 
OF  MONTANA  TERRITORY. 

With  the  exception  of  Alaska,  the  Territory  of  Montana  is  the  most 
recently  organized  Territory  of  the  United  States.  It  embraces  the 
region  lying  between  the  forty-fifth  and  forty-ninth  parallels  of  north 
latitude  and  one  hundred  and  fourth  and  one  hundred  and  sixteenth 
meridians  of  west  longitude,  and  it  contains  an  area  of  one  hundred  and 
forty-three  thousand  seven  hundred  and  seventh-six  square  miles,  or 
ninty-two  million  sixteen  thousand  six  hundred  and  forty  acres,  extend- 
ing from  east  to  west  about  five  hundred  and  fifty  miles,  and  from 
north  to  south  about  two  hundred  and  eighty  miles.  The  Territory 
is  separated  into  two  unequal  areas  by  &e  dividing  range  of  the 
Eocky  Mountains,  which  forms  the  southwestern  boundary  firom  the 
west  line  of  Wyoming  to  the  intersection  of  the  parallel  of  45o  4(K 
north  latitude  and  the  one  hundred  and  fourteenth  meridian,  where 
it  bends  suddenly  eastward  for  some  distance,  and  then  runs  north 
about  2(P  west  to  the  northern  line  of  Montana. 

About  one-fifth  of  the  entire  area  of  the  Territory  belongs  to  the 
Pacific  slope,  being  drained  by  the  headwaters  of  the  Oolujnbia,  and 
four-fifths  to  the  Atlantic  slope,  being  drained  by  the  Missouri.  About 
two-fifths  belong  to  the  moimtain  region,  three-flifths  spreading  out 
eastward  into  broad  undulating  plains  to  me  eastern  boundary,  which 
crosses  the  Missouri  at  the  mouth  of  the  Yellowstone.  The  mountain 
belt,  which  forms  a  broad  margin  on  the  western  end,  has  probably  an 
average  width  (direct  measurement  from  the  summit  of  the  Bitter  Boot 
range  to  the  east  flank  of  the  Bocky  Mountain  range)  of  one  hundred 
and  seventy-five  miles,  running  northwest  parallel  with  the  western 
boundary. 

Besides  these  two  ranges  and  their  interlocking  spurs  on  the  western 
slope,  there  are  some  minor  ranges  on  the  eastern,  which,  though  com- 
paratively small  in  extent,  are  important  in  influencing  the  course  of 
the  water-drainage  and  the  form  of  the  valleys.  Prom  each  elbow  of 
the  main  range  long  and  elevated  spurs  run  out  toward  each  other, 
apparent  evidences  of  the  abortive  efforts  of  the  elevating  force  to  keep 
up  its  direct  course.  Along  the  southern  border  the  Snow  Mountains, 
the  northwestern  extension  of  the  Big  Horn  range,  penetrate  a  short 
distance  into  the  Territory,  causing  the  Yellowstone  to  make  a  grand 
d6t4mr  to  sweep  around  the  northern  flank.  In  the  central  portion  are 
Belt,  Judith,  and  Highwood  Mountains,  forming  an  irregular  group  of 
short  and  broken  ranges,  around  which  the  Missouri  sweeps  to  the  north- 
ward before  entering  upon  its  long  eastward  stretch.  North  of  this 
river  the  plain  is  unbroken  except  by  Bear's  Paw,  the  Little  Rockies, 
and  occasional  Tetons. 

The  chief  range  presents  here  external  features  differing  in  many 
respects  from  those  which  it  exhibits  in  Southern  Wyoming  and  Colo- 
rado. But  few  sharp  and  rugged  peaks  are  to  be  seen,  and  instead  of 
the  rocky,  jagged  sides  and  serrated  crests,  there  are  smooth  slopes  and 
rounded  outlines.  Here  and  there  the  rocky  substratum  breaks  through 
the  surface,  exhibiting  sharp  angles  and  a  rugged  contour,  but  the 
reverse  is  the  rule.  The  general  elevation,  both  of  mountains  and  val- 
leys, as  will  be  seen  from  the  list  of  elevations  presented  below,  is  much 
less  than  that  of  the  great  mountain  belt  of  Wyoming  and  Colorado. 
The  remarkable  bend  <9f  the  range  at  the  southwestern  an^le  of  the 
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Territory,  traversing  three  sides  of  a  trapezium,  gives  to  botJi  the  < 
em  and  the  western  basin  the  form  of  a  cuJrde-saCj  the  one  mdoaog 
the  headwaters  of  Clark's  Fork  of  the  Columbia,  the  other  the  waiten 
of  the  Jefferson. 

The  elevation  above  sea-level  of  the  following  points  along  the  line 
running  east  and  west  near  the  middle  of  the  Territory  shows  that  the 
general  elevation  is  much  less  than  that  of  the  regions  south: 

Feet. 

Fort  Union  at  the  mouth  of  the  Yellowstone .' 2,022 

Trading  post  tn  Milk  Eiver 2,388 

Fort  Benton 2, 780 

Forks  of  Sun  Eiver 4^  114 

Lewis  and  Clark^s  Pass : . .  6, 51? 

Blackfoot  Fork,  near  the  mouth  of  Salmon  Trout  Creek 3, 96S 

Blackfoot  Fork,  near  junction  with  Hell  Gate  River 3,247 

Hell  Gate,  or  Missoula  Biver,  near  the  mouth  of  Saint  Kegis  de 

Borgia 2,8&7 

Summit  of  Gceur  d'Al&ne  Mountains,  at  Coeur  d'A16ne  Pass. .  5,0$9 

Fort  Owen ,  in  Bitter  Boot  Valley 3, 284 

Deer  Lodge,  in  Deer  Lodge  Valley 4, 768 

Friday  Pear  Valley,  near  Helena 4, 000 

From  this  list,  which  has  been  taken  principally  from  Governor  Ste- 
vens's report,  we  see  that  the  western  or  inter-montane  basin  readies  a 
depression  less  than  3,000  feet  above  the  level  of  the  seaL  and  that 
the  lowest  altitudes  of  the  eastern  slope  range  from  4J0OO  to  2,0212  feety 
while  the  lowest  point  reached  by  the  Union  Pacific  Bailroad  between 
Cheyenne  and  the  Wahsatch  range  is  6,140  feet.  Even  the  lowest  point 
of  the  Great  Basin,  near  the  ^'Humboldt  Sink,"  is  4,017  feet  above  the 
level  of  the  sea,  1,120  feet  in  excess  of  the  elevation  at  the  month  of 
the  Saint  Begis  de  Borgia.  This  very  important  fact  in  regurd  to  the 
physical  geography  of  this  Territory  will  serve  as  an  explanation  of  its 
comparatively  mild  climate,  notwithstanding  its  northern  latitude. 

The  entire  Territory  may  be  divided  into  four  sections,  each  having 
its  water-system,  and,  in  most  cases,  natural  boundaries  tolerably  weD 
defined  as  follows:  first,  the  northwestern,  including  all  that  part  of  the 
Territory  lying  west  of  the  divide;  second,  the  southern,  which  is  drained 
by  the  three  forks  of  the  Missouri;  third,  the  southeastern,  which  is 
drained  by  the  Yellowstone ;  fourth,  the  northern,  including  tho  valleys 
of  Milk  and  Missouri  Bivers  and  the  bordering  plains.  Mr.  GranviUe 
Stuart  gives  a  fifth  basin,  embracing  the  country  drained  by  the  Boul- 
der and  lower  portion  of  the  JefTerson  ;  but  for  our  purx)ose  the  pie- 
ceding  division  is  perhaps  the  best,  his  fifth  basin  being  considered  as  a 
portion  of  the  southern  section. 

THE  NORTHWESTERN  SECTIQN. 

This  section  is  situated  between  the  Bocky  Mountain  range  on  the  east 
and  the  Bitter  Boot  and  CoBur  d'Alfene  Mountains  on*  the  west,  extend- 
ing from  the  forty-sixth  parallel  to  the  British  Possessions,  and  inctaid- 
ing  all  of  Missoula  and  a  portion  of  Deer  Lodge  counties.  It  is  ^M>Gt 
one  hundred  and  fifty  miles  wide  and  two  hun<ked  miles  long,  and  con- 
tains an  area  of  about  thirty  thousand  square  miles.  It  is  traversed 
from  southeast  to  northwest  by  Clark's  Fork  of  the  Columbia  Birer 
and  its  leading  tributaries.-  The  northern  part  is  variable  in  character, 
having  some  open  prairie  country,  while  mudi  of  it  is  br^en  and 
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somewhat  ragged.  It  is  drained  by  Flathead  Eiver,  which  has  three 
leading  tributaries,  Maple  Eiver  coming  in  from  the  nortibiwest,  Flat- 
head £rom  the  north,  and  another  branch  from  the  northeast  Kear  the 
forty-eighth  parallel  this  stream  expands  into  a  beautiful  lake  about 
thirty  miles  long  and  ten  or  twelve  miles  in  width.  Below  this,  the 
stream,  which  is  of  considerable  size,  flows  in  a  northwest  course  for 
about  fifty  miles,  and  joins  the  Missoula,  the  two  forming  Clark's 
Fork.* 

On  the  west  side  of  the  lake,  near  its  southern  limit,  starts  a  range  of 
broken,  rugged  hills,  which  extends  northwest  to  the  vicinity  of  Koote- 
nay  Eiver,  in  the  extreme  northwest  angle  of  the  Territory.  This  range, 
which  forms  a  divide  between  the  waters  of  Maple  Eiver  and  the  little 
streams  flowing  south  into  Clark's  Fork,  is  covered  even  down  to  and 
along  its  base  with  dense  pine  forests.  The  country  in  the  vicinity  of 
Kootenay  Eiver  is  composed  chidfly  of  high  rolling  prairies,  through 
wMch  tiiiB  stream,  here  two  to  three  hundred  yards  in  width,  flows  with 
a  moderate  current. 

Mr.  Bonner,  who  has  for  some  years  owned  a  ferry  across  this  stream, 
and  who  is  well  acquainted  with  this  part  of  the  Territory,  states  that 
the  immediate  valley  of  this  river  is  five  to -fifteen  miles  wide,  and 
well  grassed,  aflfording  excellent  pasturage.  Potatoes  have  been  grown 
there  for  several  years,  the  tubers  being  large  and  the  quality  good ; 
and  although  the  cereals  have  not  been  tried,  he  thinks  the  cUmate 
would  present  no  serious  obstacle  to  their  production.  GHie  Kootenay 
Indians,  for  the  last  five  or  six  years,  have  been  raising  potatoes  for 
food,  but  until  last  season  have  obtarued  their  seed  from  the  whites, 
possessing  too  little  foresight  to  lay  up  a  supply  for  this  purpose  until 
forced  to  do  so  by  the  refusal  to  supply  them  any  longer. 

For  about  twenty  miles  Tobacco  Creek  runs  through  an  open  prairie 
country,  taking  its  rise  in  the  forest-clad  hills^  before  mentioned.  Maple 
Biver,  for  most  of  its  course  to  its  junction  with  the  Flathead,  runs 
through  a  forest-covered  section.  North  of  the  lake  there  is  an  exten- 
sive prairie  about  thirty  miles  in  length,  north  and  south,  and  twenty 
miles  wide,  one  arm  of  which  extends  northwest  in  the  direction  of 
Maple  Eiver  and  the  other  northeast.  On  the  east  of  the  lake  the 
country  is  broken  and  mountainous,  rising  rapidly  to  the  dividing  range 
of  the  Eocky  Mountains,  which  in  this  section  presents  some  sharp  and 
rugged  peaks,  and  is  generally  covered  with  heavy  timber  on  the 
western  slope,  while  the  eastern  side,  which  is  less  rugged,  has  only 
a  scrubby  pine,  which  disapx>ears  toward  the  base. 

The  region  immediately  around  the  northern  end  of  the  lake  is  thickly 
wooded  with  excellent  pine,  tamarack,  and  fir  timber,  except  at  the 
extreme  northern  jwint,  where  the  prairie  before  mentioned  sets  in.  The 
western  shore  is  bordered  by  rocky  hills,  covered  with  forests,  which 
retire  near  the  southern  extremity,  leaving  some  open  prairie  country, 
which  is  well  grassed  over,  and  it  is  probable  that  some  tillable  land 
may  be  found.  The  entire  shore  apx>ears  to  be  hemmed  in  by  high  and 
nigged  hiUs,  affording  but  little  land  adapt^ed  to  agricultural  purposes. 
Below  the  lake  Flathead  Eiver  is  one  hundred  to  one  hundred  and  fifty 
yards  in  width,  averages  about  3  feet  in  depth,  and  descends  at  the  rate 

*  The  main  branch  of  this  stream  has  a  number  of  different  names.  From  the  janc- 
tion  of  Deer  Lodge  and  Little  Blackfoot  Creeks  to  the  mouth  of  Big  Blackfoot  it  is 
called  HeU  Gate  ^ver ;  thence  to  the  month  of  the  Flathead  it  is  Missoula ;  and  from 
there  it  has  the  original  name  of  Clark's  Fork,  though  it  is  sometimes  caUed 
Colombia. 

28  A 
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of  10  feet  to  the  mile.  Along  and  in  the  vicinity  of  Hot  Springs  CrtA. 
which  enters  Flathead  Eiver  opposite  Pend  d'Oreille  Mission,  there  i? 
some  level  land  and  open  country  where  good  farming  land  can  oe  toant 
The  valleys  of  the  Flafliead,  and  the  little  streams  which  enter  it  froa 
the  east,  afford  some  arable  land,  bat  this  is  mostly  in  small  detached 
areas,  in  one  of  which  Pend  d'Oreille  Mission  is  situated,  where  no  dife- 
culty  is  experienced  in  raising  vegetables  and  cereals,  and  even  some  of 
the  hardier  fruits. 

Jocko  Eiver  runs  through  one  of  the  prettiest  valleys  in  this  entiw 
section.  This  valley  has  nearly  the  form  of  an  equilateral  triangle,  witli 
sides  ten  to  twelve  miles  long,  and  contains  about  fifty  square  miles,  mas: 
of  which  can  be  irrigated,  the  soil  being  rich  and  productive.  Scr- 
rounded  as  it  is  by  lofty  mountains,  little  rills  flow  down  into  l* 
from  all  sides,  furnishing  a  never-failing  supply  of  pure  dor 
water.  Last  year  the  Indian  agent,  with  but  little  help  except  thatc: 
the  squaws,  (the  Indian  men  being  generally  too  lazy  to  work^)  raistd 
over  1,000  bushels  of  potatoes,  1,500  bushels  of  wheat,  300  bushels  cf 
com^  &c.  This  com,  as  he  reports,  yielded  75  bushels  to  the  acre.  Tils 
portion  of  the  section  has  but  few  settlements— ;-that  of  Jocko  Valley 
being  the  principal  one— and  of  the  tract  north  of  the  lake  little  is 
known,  though  upon  many  of  the  little  streams  which  flow  down 
irom  the  mountains  will  be  found  small  arable  areas  well  supplied  with 
water  for  irrigation.  Here,  as  well  as  in  the  western  part  of  the  section, 
many  of  the  smaU  valleys  are  covered  with  forests. 

The  southern  district,  which  is  somewhat  quadrilateraL  is  sarroonded 
on  three  sides  by  leading  mountain  ranges,  the  Bocky  Moantainjs  form- 
ing  its  southern  and  eastern  boundary  and  the  Bitter  Boot  Mountains 
its  western.  It  has  three  principal  streams,  which  converge  toward  its 
northeastern  angle.  The  Big  Blaokfoot,  rising  in  the  Bocky  Mountains, 
runs  west  along  its  northern  border ;  the  Deer  Lodge  and  Hdl  Gate, 
(one  stream,)  rising  in  the  southeast  angle,  runs  northwest  diagonally 
through  the  district ;  and  the  Bitter  Boot,  rising  in  the  southwest  angle, 
runs  north  near  the  western  border. 

AH  that  portion  lying  south  of  Hell  Gate  Biver  is  traversed  north  and 
south  by  a  series  of  somewhat  parallel  ridges,  separated  by  intervening 
valleys  of  greater  or  less  width,  each  drained  by  one  leading  streas. 
The  most  important  of  these  valleys,  in  an  agricultural  point  of  vietr, 
are  those  watered  by  the  Deer  Lodge  and  Bitter  Boot  rivers. 

Deer  Lodge  valley  is  about  forty  miles  long,  with  an  average  width  oi 
twelve  miles  that  can  be  irrigated  and  cultivated.  The  surface  is  a  broads 
level  bottom,  occasionally  flanked  by  terraces,  which  can  be  reached  by 
irrigating  ditches  of  moderate  length,  as  the  descent  Of  the  stream  is  quite 
rapid.  The  soil  is  good,  being  covered  in  its  natural  state  by  a  heskvy 
growth  of  rich  and  nutritious  grasses,  and  when  properly  cultivated 
will  yield  abundant  crops  of  such  things  as  are  adapted  to  the  climate. 
"Sot  only  has  it  a  central  stream,  which  traverses  -the  entire  length  ot 
the  valley,  but  there  are  quite  a  number  of  smaller  rivulets  flowing  in 
from  the  mountains  to  the  right  and  left.  Below  Deer  Lodge  City  the 
hills  close  in  upon  the  valley,  leaving  a  narrow  but  exceedingly  fertile 
bottom,  which  does  not  average  more  than  three-fourths  of  a  mile  in 
width.  As  the  elevation  of  this  valley,  averaging  nearly  o,000  feet 
above  the  level  of  the  sea,  is  greater  than  that  of  those  Ijin^ 
west  of  it  and  those  east  of  the  range,  its  climate  is  less  favorable  tt» 
agriculture  than  other  sections.  Mr.  Granville  Stuart,  of  Deer  Lod^ 
City,  gives  the  following  as  the  mouthly  means  of  temperature  for  18(fcf 
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and  1869 — ihQ  table  also  including  the  amount  of  rain-fall  throughout 
1870,  and  for  portions  of  18G0  and  1871 : 


Mouths. 

Thorraometrlc 
means. 

Rain.foU 

isca 

1869. 

1869. 

1S70. 

187L 

■Taniuirv - 

o 

1.5 
25.0 
35.  4 
42.5 
47.0 
50.2 
61.0 
59.0 
50.0 
59.7 
2cf.O 
26.7 

o 
20.  4 
24.6 
24.0 
42.6 
58.1 
6».7 
CO.  5 
63.1 
51.4 
35.7 
34.1 
24.1 

Inches. 

"i'bo" 

.25 
.30 
.10 
.00 
.60 
.56 

Inches. 

.64 
1,05 
1.11 
1.47 
3. 55 
3.85 

.28 

.68 
1.62 

.66 
1.17 

.42 

Inches, 
.46 

ITnlinmTV  . -    .. - 

S3 

^arch 

1  :» 

April 

l'.  32 

jjay            

o  20 

^fnof^   ---, - • 

1.07 

July 

Aaxost .- 

Septcmlier     * 

October 

KoTember 

Dfie^niber 

Yearly  znean  .■,-...-,,..r.-,- ,--. 

41.2 

42.8    1 

16.50 

This  gives,  as  the  yearly  mean  of  temperature  for  two  years,  42;  and 
the  mean  for  the  seasons,  as  follows:  spring,  41.6;  summer,  63.08; 
autumn,  43.15 ;  winter,  20.38.  The  amount  of  snow  which  has  fallen 
during  the  last  three  winters  is  as  follows:  1867-'68,  20.2  inches;  1868- 
'60, 16.8  inches ;  1869-70, 27.3  inches.  It  must  be  remembered  that  this 
record^  which  shows  a  rather  rigorous  climate,  was  made  where  the 
elevation  is  4,768  feet  above  the  level  of  the  sea,  and  is  considerably 
below  the  average  temperature  of  the  principal  agricultural  areas  of  the 
Territory,  Such  cereals  as  wheat,  oats,  rye,  and  barley,  and  such  vege- 
tables as  turnips^  potatoes,  and  cabbages,  can  be  raised,  and  will  produce 
good  crops.  This  valley  is  being  settled  somewhat  rapidly,  especially 
in  the  vicinity  of  Deer  Lodge  City,  one  of  the  principal  towns  of  the 
Territory.  Little  Blackfoot,  coming  down  from  the  dividing  range,  and 
winding  its  way  through  a  mass  of  heavy  hills,  is  hemmed  in  closely 
for  most  of  its  course,  and  affords  but  a  narrow  strip  of  arable  land: 
but  wherever  a  level  space  is  found,  the  soil  is  rich  and  productive,  and 
covered  with  a  heavy  growth  of  nutritious  grass. 

West  from  Deer  Lodge  Eiver  there  is  a  succession  of  ridges  and  val- 
leys running  north  and  south.  Flint  Creek  Valley,  the  first  we  meet 
with  going  west,  is  divided  into  two  parts  by  a  gorge  four  to  five  miles 
long.  The  upper  portion  is  about  ten  miles  long,  with  an  average  widtti 
of  four  or  five  miles,  including  that  part  of  the  bordering  foothills  which 
con  be  irrigated.  The  lowest  part  is  about  fifteen  miles  long,  and, 
including  the  valleys  of  both  forks,  has  an  average  width  of  about  five 
miles.  The  climate  here  is  rather  milder  than  that  of  Deer  Lodge  and 
tlio  grazing  is  good.    It  is  but  sparsely  settled. 

Westward  across  another  ridge  we  enter  the  rough  and  narrow  valley 
of  Stone  Creek.  This  stream  is  of  considerable  length,  and  is  about 
tlio  size  of  Deer  Lodge  River,  (80  to  100  feet  wide,)  very  rapid  and 
rough,  its  bed  being  filled  with  stones.  Very  little  farming  land  is  to 
be  found  here,  but  the  stream  affords  excellent  water-power,  and  timber, 
is  abundant  almost  its  entire  length.  The  next  and  last  valley  toward 
the  west  is  that  of  the  Bitter  Root  River,  which  affords  some  of  the 
liiiost  agricultural  lands  in  the  Territory.  From  the  mouth  of  the 
canon  it  stretches  directly  north  to  Hell  Gate  Eiver,  a  distance  of  eighty 
miles.  From  Fort  Owen  south  it  varies  in  width  from  four  to  fifteen 
miles,  averaging  nine  to  ten.    North  of  this  it  is  rather  nanrower.  its 
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average  \7idth  being  not  more  than  five  miles.  It  is  all  well  adapted  to 
agriculture,  the  soil  being  a  rich  dark  loam,  mingled  with  sand  aol 
gravel,  and,  where  unbroken  by  the  hand  of  man,  is  covered  iriti 
luxuriant  giuss^  supplying  most  excellent  pasture.  In  addition  to  ie 
central  stream  it  is  well  supplied  with  small  creeks,  which  flow  in  mostly 
from  the  ridge  to  tiie  east,  among  which  the  following  may  be  named  iii 
descending  order :  Weeping  Child,  Skarkahoe,  Gird's,  Willow,  Bnrnet 
Fork,  Three-Mile,  Six-Mile,  and  Bogue's  Creeks,  all  entering  from  the 
east.  Nez  Percys  and  Lawlaw  Forks  are  the  principal  western  tribata- 
ries.  By  proper  eftbrts  this  entire  valley  can  be  irrigated  and  brooght 
under  cultivation,  affording  a  rich  agricultural  area  of  at  least  400,609 
acres.  Its  elevation  being  much  less  than  the  other  valleys  mentsoned. 
it  has  a  much  milder  climtvlbe.  Hie  difference  in  elevation,  howevv; 
will  scarcely  account  for  the  difference  in  climate,  for  here,  especiailv 
from  Fort  Owen  south,  the  valley  is  free  of  snow  amd  the  weatiier 
comparatively  mild,  while  the  valleys  north,  with  less  altitude,  are  cot 
ered  with  snow  and  the  temperature  several  degrees  colder.  This  mj 
be  accounted  for,  in  part,  in  this  way :  The  general  course  of  the  wiiML< 
being  from  the  northwest,  Clark's  Eiver,  from  the  head  of  Deer  Lodge 
Creek  to  Lake  Pend  d'Oreille,  forms  a  continuous  channel,  npvwhich  tk 
wind  sweeps  to  make  its  exit  at  the  low  crossing  of  Deer  Lodge,  or  Sil- 
ver Bow,  Pass.  Bitter  Boot  Valley,  being  narrowed  below  and  snidded 
on  the  west  by  the  Bitter  Boot  Mountains,  is  consequently  much  less  liable 
to  cold  storms  and  heavy  snowfalls.  From  the  direction  of  the  leading 
channel  of  this  basin  and  the  peculiar  bends  of  the  chief  ranges  bm, 
reasoning  a  priori,  we  should  be  led  to  the  conclusion  that  the  heari^ 
accumulation  of  snow  would  be  found  on  the  south  side^  in  the  B^ 
Hole,  or  Wisdom  Eiver  basin,  a  conclusion  which  is  said  tobererified 
by  the  facts. 

The  following  statistics  will  furnish  some  data  by  which  the  dimate 
of  this  valley  may  be  compared  with  that  ofx>ther  sections :  Altitude  of 
Fort  Owen,  3,284  feet  above  the  level  of  the  sea  j  of  Stevensville,  a  few 
miles  farther  up  the  valley,  3,412  feet;  of  Missoula,  near  the  junction  of 
the  Bitter  Root  and  Hell  Gate  rivers,  about  3^  feet.  The  mean  teiih 
peratures  of  the  seasons  and  of  the  year  at  Port  Owen  and  Stevens^ 
ville  are  as  follows : 


Months. 


Spring..^.. 
Summer  ... 
Aatumn  ... 
Winter  .... 

Year. 


fib  \  >^ 


4ao 

69.6 
45.6 
24.9 


47.0 
2<.6 


46.91  47.^ 


One  of  the  best  means  of  judging  of  the  climate,  so  far  as  its  bean^ 
upon  agriculture  is  concerned,  is  a  list  of  its  productions.  Not  only  c« 
wheat,  bats,  barley,  rye,  and  the  hardier  vegetables  be  raised,  ^>^^J°^ 
com  of  a  tolerably  good  quality  is  grown  here  year  after  year.  Meu»» 
tobacco,  and  broom-corn  thrive,  and  such  fruits  as  apples,  P^*^P'^ 
and  cherries  mature.  Peach  trees  have  been  planted,  and  daring  the  p^ 
season  gave  promise  of  maturing  their  fruit.    Muskmelons,  squasW'^ 
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tomatoes,  beets,  carrots,  and  onions  of  excellent  qnality  and  large  size 
have  also  been  raised. 

The  banks  of  the  streams  are  lined  with  Cottonwood  and  pine,  where 
these  trees  have  not  been  destroyed ;  the  former  60  to  70  feet  high,  the 
latter  mnch  larger  and  of  a  superior  quality,  sometimes  150  feet  high, 
3  feet  in  diameter,  and  perfectly  straight.  l?he  following  sketch,  by  a 
gentleman  who  passed  through  iMs  valley  in  the  early  part  of  the  autumn 
of  1870,  will  convey  an  idea  of  its  beauty  and  agricultural  resources. 
Speaking  of  the  farm  of  Mr.  W.  E.  Bass,  he  says: 

Tbe  large  fields  of  wheat,  com,  and  potatoes,  the  vegetable  garden,  and  especiaUy 
the  flower-ffarden,  excited  oar  admiration.  We  saw  oO  acres  of  wheat,  avera^g  40 
bushels  to  tne  acre,  and  20  acres  of  com,  averaging  50  bnshels,  ripe  and  sonnd.  Every- 
thing else  was  in  tiie  same  ratio.  I  bronsht  away  specimens  of  com,  onions,  melons, 
tobacco,  broom-corn,  and  even  peanuts,  which  for  quality  and  size  cannot  be  surpassed 
anywbcTO.  The  flower  gfu^en  was  a  gem  of  its  kind,  covering  half  an  acre  and  con- 
taining over  a  hundred  varieties.  The  bam  is  165  feet  long  and  60  wide. «  The  loft 
win  hold  150  tons  of  hay,  and  the  stalls  below  will  accommodate  the  herd  of  dairy 
cows,  6fty  of  which  are  nulked,  and  the  butter  churned  by  water-power  obtained  from 
a  smaU  stream  which  irrigates  the  garden.  [A  very  convenient  contrivance,  quite  com- 
mon in  this  Territory.]  The  house  is  prettily  located  among  shady  pine  trees,  a  forest 
of  which  extends  back  to  the  mountain.  A  saw-miU  furnishes  the  lumber  used  on  the 
pZaoe.  On  the  opposite  side  of  the  vaUey,  ten  miles  away,  is  the  farm  of  Mr.  Thomas 
Mania.  He  has  70  acres  of  wheat,  50  of  which  are  raised  without  irrigation,  and  the 
whole  win  average  about  40  bushels  to  the  acre;  20  acres  a  voluntary  crop.  Mr. 
Harris  has  an  orchard  of  apple  and  plum  trees  of  four  years'  growth,  and  the  trees 
look  very  thrifty,  varying  from  six  to  nine  feet  in  height.  Frost  has  never  injured  a 
twig.  He  has  a  field  of  timothy-grass  from  which  he  cut  twenty  tons  of  exceUent  hay, 
or  two  tons  to  the  acre.  Here  were  vegetables  of  the  best  quahty,  in  the  greatest  pro- 
fusion, watermelons,  muskmelons,  squashes,  tomatoes,  beets,  carrots,  and  onions  of 
large  growth. 

Another  gentleman,  who  has  resided  in  this  country  for  several  years, 
states  that  wheat,  oats,  barley,  rye,  com,  (of  such  .varieties  as  are  gen-- 
erally  raised  in  Western  Kew  York,)  potatoes  of  large  size  and  superior 
quality,  onions,  turnipa,  peas,  beans,  tomatoes,  melons,  and  cucumbers 
readily  mature,  and  that  the  climate  and  soil  are  adapted  to  their  pro- 
duction. Apples,  pears,  plums,  and  cherries  were  in  fruit  at  the  time 
this  statement  was  maue.  A  trial  is  being  made  with  grapes  and 
peaches,  which  promises  success,  but  the  trees  have  not  yet  reached  a 
prox>er  age  for  fruiting.  ' 

Although  there  is  considerable  timber  between  Deer  Lodge  and  Bitter 
Boot  Valleys,  the  country  may  be  considered  open,  furnishing  a  large 
number  of  extensive  giving  fields ;  indeed,  there  are  but  few  places  in 
Montana,  except  in  the  mountains,  where  cattle  cannot  pass  the  winter 
without  being  fed. 

The  valley  of  Big  Blackfoot  is  forty  to  fifty  miles  long,  varying  con- 
siderably in  width  at  difierent  points,  sometimes  expanding  into  a  broad 
undulating  prairie,  through  which  the  stream  winds,  flanked  on  one  or 
both  sides  with  a  low  bottom  of  moderate  width,  at  others  narrowing  to 
what  is  termed  a  cafLon,  though  having  a  valley  surface  of  half  a  mile 
to  a  mile  or  more  in  width.  Above  tiie  canon*  is  a  very  pretty  open 
area,  called  The  Belly,  wliich  is  about  seven  miles  long  and  four  to  six 
miles  wide.  The  area  lying  between  the  lower  part  of  Blackfoot  Valley 
and  Hell-Gate  is  an  elevat^  rolling  prairie,  having  the  appearance  of  a 
meadowy  expanse.  Above  the  canon  the  spurs  and  ridges  are  gen- 
erally covered  with  pine  forests.  .What  portion  of  this  valley  can  be 
irrigated  is  not  known,  but  the  descent  of  the  stream  being  rapid,  and 
the  tributaries  from  the  north  furnishing  a  large  supply  of  water,  not 
only  the  immediate  bottom,  but  also  a  large  portion  of  the  terraces  and 
lower  slopes,  can  be  reached  and  rendered  tillable. 
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The  valley  of  tlio  Hell-Gate,  from  the  mouth  of  the  Little  Blackfoos 
to  the  lower  end  of  the  canon,  above  Missoula,  is  sixty-five  to  seventy 
miles  long.  For  the  first  twenty-five  or  thirty  miles  it  is  bordered  by  an 
open  rolling  country,  sometimes  broken  into  high  hills,  the  immediate 
valley  being  narrow.  The  caiion  is  |ibout  thirty-five  miles  long,  having 
nearly  all  the  way  a  narrow  strip  of  good  bottom-land,  from  one-fourth 
of  a  mile  to  a  mUe  wide.  About  tUjrty  miles  above  Missoula  the  pine 
timber  extends  into  the  valley ;  not  in  a  thick  and  massive  growth,  but  in 
open  groves  of  fine  tall  trees,  the  soil  tl\roughout  being  good,  and  yield- 
ing well  under  cultivation. 

The  Missoula  Valley  will  average  about  fifteen  miles  wide  down  to 
Prenchtown,  a  distance  of  twenty-eight  to  thirty  miles.  From  that 
place  to  the  Flathead  River  there  are  open  pine  forests,  among  which 
some  farms  have  already  been  made.  This  portion  of  the  valley  varies  ifl 
width  from  three  to  eight  miles.  Although  the  altitude  of  this  vaJl^ 
is  less  than  that  of  Bitter  Boot,  the  dimate  is  not  so  favorable  to  ajgnr 
culture,  being  somewhat  colder  and  liable  to  frosts.  Thompson's  Praiiie« 
Horse  Plain,  and  Kansas  Prairie,  near  the  junction  of  the  Flathead  and 
Missoula  Rivers,  each  contain  considerable  good  farming  laud,  well  wa- 
tered, and  the  climate  is  moderate.  The  valley  of  Clark's  Fork,  from 
Hompson^s  Prairie  to  Lake  Pend  d'Oreille,  is  narrow  and  broken,  hav- 
ing but  few  spots  of  arable  land.  It  is  well  watered  with  littie  streams 
that  flow  down  from  the  hills  to  the  north,  and  is  covered  for  most  of 
the  distance  with  a  fine  growth  of  pine  and  fir. 

It  will  be  seen  from  the  foregoing  description  that  this  northwestern 
section  of  the  Territory  contains  many  arable  areas,  and  although,  with 
the  exception  of  Deer  Lodge  and  Bitter  Root  Valleys,  they  are  of  small 
flize,  they  aggregate  quite  an  extensive  agricultural  surfece.  The  de- 
tached farms  being  surrounded  by  elevated  ridges  and  mountain^hains, 
there  is  secured  to  each  a  never-failing  supply  of  water  for  iirigatloii. 
The  extensive  forests  will  prove  a  source  of  wealth  whenever  the  means 
of  distribution  are  furnished  by  railroad  communication  with  the  more 
barren  districts. 

The  climate  is  much  less  rigorous  than  would  be  supposed  in  this 
northern  latitude  and  mountainous  region. 

Mr.  Granville  Stuart's  estimate  of  farming,  grazing,  and  timber  IbdAb 
in  Deer  Lodge  County  is  as  follows :  Farming,  one-eighth  j  grazing, 
five-eighths^  timbered,  one-fourth.  This  estimate  will  probably  apply 
to  the  entire  section,  with  slight  change,  the  f)roportion  of  timbered 
land  being  somewhat  larger,  and  that  of  grazing-land  smaller. 

60UTHEEN  SECTION. 

This  section  includes  that  portion  of -the  Territory  drained  by  the 
three  forks  of  the  Missouri,  viz,  Jefferson,  Madison,  and  Gallatin 
Rivers;  and  the  region  as  far  north  as  Helena^  It  is  bounded  on  the 
southwest,  and  partially  on  the  north  by  the  Rocky  Mountain  range : 
on  the  east  by  the  divide  which  separates  the  waters  of  the  Oallatin 
from  those  of  the  Yellowstone;  and  embraces  Beaverhead,  Madison. 
Jefferson,  and  part  of  Gallatin  Counties.  It  is  so  irregular  in  form  that 
it  is  difficult  to  estimate  its  area,  but  it  is  iirobably  fifteen  thousand 
square  miles. 

The  physical  geography  of  this  section  and  the  mountain  regions  sur- 
rounding it  is' very  interesting,  as  here  some  of  the  great  rivers  of  the 
West  have  their  origin.  In  the  mountain  area  in  the  extreme  north- 
western comer  of  Wyoming,  bordering  on  this  section,  the  Big  Hon:, 
Yellowstone,  Madison,  Green,  and  Snake  Rivers  all  take  their  rise ;  tbf 
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first  three  finding  an  ontlet  for  their  waters  throngh  the  Mississippi  to 
the  Galf  of  Mexico :  the  Green  through  the  Colorado  to  the  Gulf  of 
California,  and  the  Snake  through  the  great  Columbia  to  the  Pacific. 
Here,  amid  some  of  the  most  wonderful  scenery  of  the  continent,  is 
found  the  chief  radiating  point  of  the  water  system  of  the  Northwes^. 
A  minor  radiating  center  is  found  in  the  western  part  of  Meagher 
County,  where  the  Mussel-Shell,  Judith,  Deep,  and  Shield's  Eivers  take 
their  rise. 

According  to  Mr.  S.tuart's  division  this  section  contains  two  principal 
basins,  the  one  drained  by  Jefferson  Biver  and  its  tributaries,  the  other 
by  the  North  and  South  Bowlder  Creeks  and  a  few  small  tributaries 
of  the  Missouri  below  the  junction  of  the  fi)rks«  The  first  basin  embraces 
all  of  Beaverhead  County  and  the  western  half  of  Madison,  and  is 
drained  by  three  streams — the  Big  Hole  or  Wisdom,  Beaverhead,  and 
Stinkingwater — ^which  unite  at  its  northeast  angle  to  form  the  Jefferson. 
The  first  of  these,  rising  in  the  extreme  western  part  of  the  seetion,  fol- 
lowing the  course  of  the  great  bend  of  the  range,  sweeps  round  in  a 
semicircle,  and  bursting  through  an  intervening  ridge,  unites  with  the 
Beaverhead  immediately  south  of  Deer  Lodge  Pass.  Its  valley  is 
crescent-shaped,  and  not  far  from  eighty  miles  long,  the  widest  part  reach- 
ing fifteen  to  twenty  miles.  Big  Hole  Prairie,  which  forms  a  part  of 
this  valley,  is  about  fifty  miles  long  by  fifteen  wide.  It  is  carpeted 
with  a  sward  of  nutritious  grasses,  ^^QprdiQg  one  of  the  best  summer 
gazing  fields  in  the  Territory.  At  some  points  there  is  a  series  of 
terraces  between  the  smaller  streams  that  flow  into  it.  Altbongh  the 
soil  in  this  valley  is  fertile,  and  water  for  irrigation  abundant,  the  sea- 
sons are  too  cold  to  admit  of  its  becoming  an  agricultural  section,  its 
average  altitude  being  perhaps  6,000  feet  above  the  sea,  and  the  amount 
of  snow-fall  is  greater  than  in  any  other  valley  in  the  Territory.  The 
c^itral  part  of  the  area  inclosed  by  the  circle  of  this  river  is  occupied 
by  Bald  Mountain,  from  which  the  little  streams,  Uke  radii  from  a  cen- 
ter ,  rush  dowu  to  the  encircling  river  around  the  northern  flank,  while 
from  the  southern  and  eastern  flank  others  find  their  way  to  the  Beaver- 
head. The  latter  stoeam,  rising  in  the  southeast  comer  of  the  coupty, 
flows  north  to  its  junction  with  the  Big  Hole,  the  most  important  part 
of  its  valley,  about  thirty-five  miles,  the  width  of  which  is  tolerably 
uniform,  averaging  about  six  miles.  Between  these  two  rivers,  for  per- 
haps twenty  miles  above  their  junction,  is  a  level  plain  about  fifteen 
miles  wide,  rather  barren,  but  if  watered,  which  probably  can  be  done, 
would  make  good  farming  land.  Along  the  bottoms  the  land  is  already 
taken  np  and  settled,  but  these  do  not  average  inore  than  half  or  three 
qaarters  of  a  mile  in  width.  The  principal  ^ibutaries  from  the  west 
are  Battlesnake,  Willard,  and  Horse  Prairie  creeks;  those  from  the  east 
are  Red  Bock  and  Blacktailed  Deer  creeks.  The  last  three  have  valleys 
of  considerable  extent  which  afford  excellent  pasturage  and  good  farm- 
ing land.  The  climate  is  rather  too  cold,  however,  for  anything  except 
the  hardier  yegetables  and  cereals. 

Stinkingwater  Biver  rises  in  the  mountains  at  the  south  end  of  Madi- 
son County,  and,  running  north,  connects  with  the  Jefferson  a  short  dis- 
tance below  the  junction  of  the  Beaverhead  and  Big  Hole.  It  has  a 
valley  thirty-five  to  forty  miles  in  length,  and  of  variable  width,  being 
separated  into  two  parts  by  a  short  cafion  immediately  west  of  Virginia 
City.  The  upper  portion,  which  is  twelve  to  fifteen  miles  long,  and  one 
to  four  miles  wide,  is  an  excellent  grazing  section,  and,  except  as  limited 
by  climate,  is  well  adapted  to  agriculture.  Some  large  h^ds  of  cattle 
and  horses  have  already  been  brought  into  this  and  the  Blacktailed  Deer 
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Valley,  where  they  pass  the  winter  without  other  food  than  that  wfaid 
diey  clip  from  the  open  pastures.  Below,  the  caiiOQ  is  wider,  and  affianh 
a  large  area  of  good  farming  land,  a  considerable  xK)rtion  pf  which  is 
already  occupied.  The  cereals  and  common  vegetables  are  raised  with- 
out diflficulty,  producing  very  good  crops. 

By  advancing  uxK)n  the  broad  terrace  which  borders  this  valley  on  the 
east  side  below  the  mouth  of  Alder  Greek,  the  breadth  of  tillable  limd 
can  be  largely  increased,  and  the  supply  of  water  is  probably  snfficieot 
to  do  this.  Where  the  streams  before  mentioned  .unite  to  form  the  Jef- 
ferson there  is  a  broad  level  area,  the  greater  part  of  which  caa  be  irri- 
gated and  converted  into  productive  farms. 

The  valley  of  the  Jefferson,  for  twenty-eight  to  thirty  miles  below  this 
point,  will  average,  exclusive  of  the  table-lands  which  flank  it,  thiee  to 
five  mUes  in  width.  The  supply  of  water  is  sufficient,  not  only  to  irrigate 
.  the  bottoms  or  valley  proper,  but  a  large  portion  of  the  table-land,  wUrl, 
at  some  points,  expands  to  a  width  of  eight  or  ten  miles,  though  in  otto 
places  it  is  only  a  narrow  strip.  This  is  a  beautiful  valley,  covered  with 
grass,  not  only  on  the  level  portion,  but  far  up  the  mountain-sides,  where 
it  meets  the  lower  line  of  the  mountain  forests.  The  stream,  which  it^ 
probably  120  feet  wide  and  2  feet  deep,  is  fringed  by  a  growth  of  cotton- 
wood  and  willow,  the  former  of  quite  large  size.  Much  of  this  pretty 
valley  is  yet  unoccupied,  owing,  probably,  to  the  fact  that  to  irrigate 
the  larger  bodies  of  land  would  sequire  the  construction  of  long  ditches 
to  draw  the  water  from  the  river.  The  points  which  are  settled  ai^  imp- 
pliedy  as  a  general  thing,  with  water  from  the  little  tributaries  that  dow 
down  from  tiie  mountain,  as  at  Silver  Star. 

The  Madison  Eiver,  rising  in  the  region  of  hot  springs  and  gejsers 
near  Yellowstone  Lake,  runs  in  a  northern  direction  to  GaUatm  City, 
where  it  unites  its  waters  with  those  of  the  Jefferson  and  Gallalia  to 
form  the  Missouri.  From  the  Beaverhead  to  the  Yellowstone  there  ap- 
I>ear8  to  be  a  succession  of  short  mountain  ranges  running  north  and 
south,  with  intervening  valleys  of  greater  or  less  width,  one  of  which 
is  traversed  by  the  Stinkingwater,  another  by  the  Madison,  and  a  third 
by  the  Gallatin. 

The  valley  of  the  Madison  is  separated  into  two  parts  by  a  short 
cafion  east  of  Virginia  City.  Above  this  it  extends  about  twenty  miles» 
varying  in  width  from  two  to  five  miles,  and  is  fianked  by  a  suceeision 
of  beautiful  terraces,  almost  perfectly  horizontal,  which  extend  for 
miles  along  the  valley,  leading  gently  down  from  the  mountains  to  the 
river  on  each  side.  The  soil  is,  of  course,  gravel  near  the  hills,  but  be- 
comes  finer  as  the  immediate  channel  of  the  river  is  approached.  On 
the  east  side  of  the  valley  several  canons  give  ingress  to  wooded  streams 
of  considerable  size,  which  furnish  the  means  of  almost  unlimited  irriga- 
tion. 

Meadow  Creek,  which  joins  the  Madison  at  the  upper  end  of  the 
canon,  traverses  a  comparatively  small  valley  containing  ten  or  twelve 
sections  of  level  land.  This  valley  well  deserves  its  name,  for  it  is 
covered  with  a  dense  carpet  of  fresh,  tall,  green  grass,  and  is  traversed 
by  several  sparkling  brooklets  which,  uniting,  form  Meadow  Cre^. 
All  the  terraces  bordering  this  little  valley  are  susceptible  of  inigatioD 
and  cultivation.  Theie  are  now  residing  in  this  valley  about  fourteen 
families. 

The  part  of  the  valley  of  the  Madison  below  the  caiion,  reaching  to  its 
junction  with  the  other  forks  at  Gallatih  City,  is  twenty-five  to  thiitr 
miles  long,  and  varies  in  width  from  one  to  two  miles.  From  the  caiios 
the  river  flows  in  a  northerly  course,  its  banks  being  only  six  or  eight  fee: 
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high,  yet  not  subject  to  overflow.  The  average  width  of  the  river  is  about 
ninety  yards,  the  current  swift,  flowing  over  bowlders  and  gravel.  The 
valley  lies  mostly  on  the  east  side,  being  somewhat  narrow  near  the 
canon,  but  expanding  as  it  approaches  the  junction.  The  soil  is  good, 
the  valley  well  adapted  to  farming  purposes,  and,  the  greater  part 
having  been  already  taken  up  and  settled,  most  of  the  land  is  under 
cultivation.  The  table-lands  that  rise  200  to  300  feet  above  the  valley 
level  on  the  east,  and  form  the  banks  of  the  river  on  the  west,  are  un- 
excelled for  grazing  purposes,  fine  bunch  and  buffido  grasses  growing 
abundantly.  Unless  the  caiion  should  interpose  an  insuperable  bar- 
rier, which  is  not  probable,  it  will  be  possible  not  only  to  irrigate  the 
valley  level,  but  the  greater  part  of  this  table-land,  the  amount  of 
water  being  sufficient  to  supply  a  large  breadth.  It  is  probable  that  ere 
long  a  good  road  will  be  made  along  this  stream  and  its  tributary, 
Fire-Hole  Eiver,  leading  from  Virginia  City  to  the  Geysers,  Hot  Springs, 
and  other  wonderful  scenery  around  Yellowstone  Lake. 

The  Gallatin  Eiver  is  formed  by  two  streams  called  East  and  West 
Forks.  The  East  Fork  flows  for  some  distance  through  a  caiion  which 
ceases  about  twenty  miles  above  its  junction  with  the  West  Fork. 
From  this  point  it  flows  in  a  northwesterly  direction,  being  fifty  or  sixty 
yards  wide,  but  shallow,  its  banks  high,  and  not  subject  to  inundation. 
The  bottom  lands  on  the  east  and  west  sides  taken  together  have  an 
average  width  of  about  three  miles,  a  larg;e  portion  of  which  is  inclosed 
and  under  cultivation.  On  the  east  side  the  bench  or  second  level  is 
about  twenty  feet  above  the  bottom,  and  is  well  grassed  over.  This 
table-land  extends  eastward  for  seven  or  eight  miles  to  Mill  Greek  or 
the  right  fork  of  East  Gallatin,  and  might  be  irrigated  at  moderate 
expense  and  made  as  productive  as  the  bottoms  which  it  flanks,  noted 
for  the  heavy  crops  they  yield.  Mill  Creek  runs  northeast  through 
Bozeman,  where  it  connects  with  East  Fork. 

Timber  is  scarce  in  these  valleys,  nothing  but  cottonwood  being  found 
on  the  West  Fork,  and  that  in  small  groves,  except  near  the  junction 
with  the  East  Fork,  where  there  is  a  considerable  quantity  of  large  cot- 
tonwoods.  The  greater  part  of  the  timber  used  in  this  valley  is  hauled 
from  the  mountains  south.  There  is  a  large  amount  of  stock  raised 
here.  A  flouring  mill  has  been  erected  on  Mill  Creek,  near  Bozeman, 
and  others  will  probably  soon  be  built. 

The  East  Fork,  coming  from  the  Grosfoot  Hills  northeast  of  Bozeman, 
follows  a  westerly  course  for  six  or  eight  miles,  thence  northwest  to  its 
Junction  with  the  West  Fork.  It  is  forty  to  fifty  yards  wide,  flowing 
swiftly,  its  banks  high  and  not  subject  to  overflow.  The  imme- 
^ate  valley  is  two  to  five  miles  wide,  while  on  the  south  a  low  table- 
land, not  more  than  15  or  20  feet  above  the  bottoms,  stretches  out, 
ascending  with  a  gentle  slope  to  the  foot  of  the  mountains.  The  supply 
of  water  is  ample,  and  the  facilities  for  irrigation  are  excellent. 

This  is  one  of  the  finest  valleys  of  this  section.  The  soil  is  good  and 
the  climate  favorable,  and  settlers  have  been  attracted,  so  that  already 
it  is  mostly  inclosed  and  under  cultivation.  The  stream  is  fringed  by  a 
fine  growth  of  cottonwood  and  aspen,  the  only  timber  in  the  vjdley,  the 
deficiency  being  supplied  from  the  mountains  to  the  north.  As  a  general 
thing,  the  southern  part  of  this  section  is  not  so  well  timbered  as  the 
regions  to  the  northwest,  but  the  mountains  will  furnish  a  supply  for 
ordinary  purposes,  though  these  in  many  places  present  quite  naked 
slopes,  smooth,  and  grassed  over,  often  to  their  summits. 

Passing  north  from  the  central  part  of  the  Je£ferson  we  enter  wliat 
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Mr.  Stuart  calls  the  "  Eastern  Central  Basin,"  and  wliich  he  describa 
as  follows : 

This  basin  is  drained  by  tho  Missoari  Biver  below  the  Three  Forks,  and  above  theo 
by  [the  lower  tribntaries  of]  the  Jefferson,  the  North  Bowlder,  Sonth  Bowlder,  acd 
Willow  creek.  It  is  also  traversed  by  the  lower  portion  of  the  Madis6n  and  GaUam 
rivers,  which  form  a  junction  with  tho  Jefferson  in  a  fertile  plain  of  considenlik 
extent.  It  contains  a  largo  amount  of  arable  land,  with  a  climate  comparable  with 
that  of  Utah,  and  is  about  one  hundred  and  fifty  miles  long  north  and  Boatb»  by  eight; 
east  and  west.  Its  fivo  principal  valleys  are  the  valley  of  the  Thxeo  Forks,  of  thd 
North  Bowlder,  of  the  lower  part  of  the  Jefferson,  of  tho  Madison,  and  of  tho  Gallatin; 
furnishing  a  larger  amount  of  farming  land  than  tho  basin  of  the  Beaverhead  and  iu 
tributaries. 

The  valley  of  the  Missonri  along  this  part  of  its  course  is  narrow,  bnl 
quite  fertile,  possessing  a  very  favorable  climate.  It  is  watered  on  the 
east  side  by  numerous  little  streams  which  flow  down  firom  the  Bdt 
Mountains.  The  interior  of  the  basin  is  traversed  by  several  sharp  and 
elevated  ridges,  tho  principal  one  stretching  from  near  the  lower  part  ci 
the  Jefferson  a  little  west  of  north,  and  connecting  with  the  Bocky 
Mountain  range  near  tho  source  of  the  Prickly  Pear  Creek.  The  Xorth 
Bowlder  runs  along  the  western  base  of  this  ridge  through  a  valley  of 
moderate  width,  while  west  of  it  runs  another  ridge  separating  its  waters 
from  those  of  Whitetail  Deer  Creek.  These  ridges  are  clothed  with 
pine  timber  of  an  excellent  quality.  Branching  ofl:  from  the  first  ridge, 
near  the  center  of  Jefifeison  County,  starts  another  ridge  which,  run- 
ning north,  forms  a  divide  between  the  Prickly  Pear  and  the  Mifisoori. 

Prickly  Pear  Creek,  and  Ten-Mile  Creek,  its  principal  tributary,  have 
very  p^retty  valleys,  which  are  contracted  at  some  points  by  the  approach- 
ing ridges,  and  at  others  expand  ii^to  broad,  open  prairies,  hskving  the 
beauty  of  the  smoothest  meadow.  One  of  these  beautifnl  meadow- 
like openings  is  in  the  vicinity  of  Helena,  across  which  we  may 
look  from  the  city  and  see  the  noted  landmark  repeatedly  mentioiied 
from  the  days  of  Lewis  and  Clarke  to  the  present  time — ^the  Beards  Teeth. 
This  valley  here  is  from  five  to  fifteen  miles  wide,  and  twenty  to  twenty- 
five  miles  in  length.  Although  rich  and  productive,  the  streams  whidi 
traverse  it  afford  water  to  irrigate  only  a  part  of  it.  A  proposition  has 
been  made  to  bring  water  from  JefGerson  Biver,  a  project  which  is  said 
to  be  practicable. 

The  proximity  to  the  chief  city  of  the  Territory  would  certainly  render 
the  land  valuable,  and  such  a  canal  would  be  useful,  not  only  for  irri«!a- 
tion,  but  also  in  connection  with  mining  operations.  Major  J.  F.  ForUs, 
who  has  been  farming  in  this  valley  since  1865,  and  lias  made  the  raising 
of  vegetables  for  the  city  something  of  a  specialty,  furnishes  the  follow- 
ing information  in  regard  to  its  productions: 

Wheat,  after  the  first  few  croj^s  ^which  are  generally  very  heavy)  have 
been  cut,  produces  20  to  40.busnels  per  acre;  82  bushels  have  been 
taken  from  an  acre,  and  entire  crops  have  averaged  56  bushels  on  iresh 
soil.  One  difficulty  experienced  is  thp.t  volunteer  crops  mix  with  these 
that  follow.  This  does  no  damage  when  feed-crops,  as  oats  and  barley 
are  raised,  but  when  wheat  follows  other  crops,  the  mixture  injures  its 
value.  Weight,  about  CO  pounds  to  the  bushel.  The  average  yidd  of 
oats  is  about  40  bushels  to  the  acre.  Barley  produces  about  30  bushels 
on  an  average,  but  often  the  yield  is  as  heavy  as  that  of  oats.  Potatoes. 
turnips,  rutabagas,  beets,  cabbages,  carrots,  onions,  parsnips,  pea.^ 
beans,  and  radishes  do  well,  no  cUmatic  difCLculty  attending  their  culti- 
vation. Tomatoes  can  bo  grown  with  care,  but  are  liable  to  injury  fit)m 
frost  before  maturing.  Spring  wheat  is  generally  sown  in  March,  an^ 
sometimes  as  early  as  the  last  of  February,  but  even  as  late  as  May  wili 
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answer.  Harvest  usually  begins  in  July.  Fall  wheat  is  usually  sown 
in  September  and  October,  but  it  generally  comes  out  too  soon  in  tlie 
spring,  and  is  liable  to  be  bitten  off  after  jointing.  Currants,  goose- 
berries, and  strawberriet  do  very  wellj  the  native  varieties  of  goose- 
berries and  currants  bear  transplanting  without  injury,  and  improve 
under  cultivation.  Native  raspberries  and  strawberries  have  not  been 
tried.  Other  fruits,  as  far  as  tested  in  this  valley,  have  proved  a  failure, 
but  some  varieties  of  the  apple  might  succeed. 

Mr.  Forbis  planted  some  hemp  seed  in  a  garden  in  Helena,  400  to  500 
feet  above  the  valley  level,  and  he  states  that  some  of  the  stalks  grew 
10  to  12  feet  high,  and  as  large  round  as  a  man's  wrist.  He  is  now  test- 
ing it  on  his  farm,  and  it  is  growing  finely.  He  has  raised  hemp  in 
Missouri,  and  is  satisfied  that  it  can  be  produced  here  as  easily,  and  of 
as  good  quality,  as  in  that  State. 

The  climate  is  variable,  the  weather  often  being  mild  and  open  at 
Christmas,  after  killing  frosts.  Snow  does  not  generally  set  in  u^til 
December,  and  continues  at  intervals  up  to  the  1st  of  ]\Iarch,  though 
the  quantity  that  falls  is  quite  small,  seldom  covering  the  valley  more 
than  2  or  3  inches.  To  afibrd  additional  means  for  the  comparison 
of  this  with  other  valleys,  it  may  be  stated  that  the  barometrical 
measurements  taken  in  Major  Forbis's  door-yard  show  the  elevation  to 
be  just  4,000  feet  above  the  level  of  the  sea. 

On  the  east  side  of  the  Missouri,  in  the  bend  which  this  riv6r  makes 
hero,  fix)m  a  north  to  a  northeast  course,  are  one  or  two  valleys,  which 
may  be  considered  in  this  connection,  though  not  strictly  belonging  to 
the  southern  section.  North  Deep  Creek,  wjUich  rises  in  Belt  Slount- 
ains,  BXid  flows  north  to  the  Missouri,  has  a  valley  40  to  50  miles  in 
length,  which  averages  about  3  in  width.  At  one  place,  for  a  distance 
of  15  to  20  miles  it  widens  to  an  average  of  5  miles,  but  at  other 
points  the  spurs  and  hills  close  in  upon  it,  rendering  it  but  a  narrow 
strip. 

South  Deep  Creek  gives  a  valley  of  twenty-five  to  thirty  miles  in 
length  and  four  or  five  in  width,  being  at  no  point  within  this  distance 
less  than  two  miles  wide.  Water  sufficient  to  irrigate  these  valleys  can 
bo  obtained  either  &om  these  creeks  or  their  tributaries,  and  near  the 
mouth  of  the  latter  any  deficiency  can  be  supplied  from  the  Missouri. 
The  soil  is  good,  and  settlements  have  already  been  made  here,  this 
being  considered  one  of  the  best  agricultural  points  in  central  Montana. 

IS^OETHEEN  SECTION. 

This  section  embraces  all  that  part  of  the  Territory  lying  east  of  the 
Kocky  Mountains  and  north  of  the  divide  which  separates  the 
waters  of  the  Yellowstone  from  those  of  the  Missouri.  It  is  an  exten- 
sive region,  stretching  from  east  to  west  three  hundred  and  fifty  to  four 
liundred  miles,  and  varying  in  width,  north  and  south,  from  one  hun- 
dred to  one  hundred  and  seventy-five  miles,  including  the  north  part  of 
Deer  Lodge,  all  of  Chouteau  and  most  of  Meagher  and  Dawson  Counties. 
With  the  exception  of  the  portions  occupied  by  Belt,  Elighwood,  and 
Judith  Mountains  south  of  Missouri  River,  and  by  Bear's  Paw  and  Lit- 
tle Rocky  Mountains  north,  it  is  generally  an  open,  undulating,  treeless 
plain,  gradually  descending  eastward,  with  an  average  slope  of  five  feet 
to  the  mile.  But  this  descent  differs  very  materially  in  the  portions  east 
and  west  of  Fort  Benton,  the  descent  of  that  west  to  the  base  of  the 
mountains  having  an  average  of  thirteen  to  fifteen  feet  to  the  mile,  while 
that  east  has  an  average  of  less  than  three  feet,  if  the  baromQtric  obser- 
vations taken  along  this  line  are  to  be  relied  upon.    With  this  slight 
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descent  east  of  Fort  BentoD  there  is  little  prospect  of  redeeming  aaj 
great  portion  of  these  plains ;  for,  if  the  rate  stated  is  correct,  it  will  bf 
impossible  to  reach  the  higher  table  lands  with  canals  from  the  MissooL 

Along  the  east  base  of  the  Eocky  Mountain^from  the  British  P088& 
sions  south  to  the  Sun  River  there  is  a  strip,  about  thirty  miles  in 
width,  of  arable  land,  which  is  well  watered  by  the  numerous  little  tril^ 
utaries  of  the  Marias,  Teton,  and  Sun  rivers,  which  flow  down  upontk 
plains.  The  descent  being  rapid  and  these  streams  but  a  few  mib 
apart,  flowing  in  somewhat  parallel  lines,  a  large  portion  of  this  stiip, 
which  is  about  one  hundred  miles  in  length,  can  be  irrigated  and  broaghi 
under  cultivation.  As  yet  it  is  wholly  unoccupied  except  by  roTing 
Indian  bands;  hence  no  experiments  in  farming  have  been  made.  Mr. 
Hardy  who  has  been  traveling  over  this  portion  of  the  Territory  Bumn» 
and  winter  for  some  years,  states  that  the  seasons  are  not  seveie,  aod 
he  is  satisfied  &om  his  knowledge  of  the  climate  that  the  haidis 
cereals  and  vegetables  can  be  raised  without  any  climatic  difficulty. 
The  grass  is  good  here,  and  the  gix3at  buffalo  herds  of  Eastern  Montioa. 
apparently  fleeing  before  the  Sioux,  have,  during  the  present  year,  bees 
moving  into  this  region. 

The  Marias  Eiver,  after  it  enters  upon  the  plains,  runs  thronghadeep 
channel,  bordered  in  part  by  broad  table  lands,  and  partly  by  long  slop- 
ing hills,  a  portion  of  which,  by  the  constrution  of  long  canals,  might 
be  irrigated  and  made  suitable  for  agricultural  purposes. 

Teton  River  is  probably  over  one  hundred  miles  long,  its  two  branches, 
rising  by  different  heads  in  the  Rocky  Mountains  west  of  the  Teton,  flow 
round  this  hutte  and  unite  at  its  east  base.  It  has  some  good  twttom 
lands  in  its  valley,  which  varies  from  two  to  six  miles  in  width  for  apart 
of  its  length,  but  at  other  points  is  quite  narrow.  The  bordering  plaina 
are  generally  undulating,  but  a  portion  is  composed  of  level  table-lands 
which  are  fifty  to  seventy-five  feet  above  the  valley  levd.  The  Btoam 
is  rather  small,  its  average  width  probably  not  exceeding  twenty  five  to 
thirty  yards,  but  it  is  a  constant  runnerj  its  lower  portion  ranfl  dowlj, 
the  descent  being  slight. 

Sun  River,  rising  in  the  Rocky  Mountains,  immediately  west  of  Fort 
Shaw,  runs  east  about  seventy  miles,  and,  passing  by  this  fort,  emptis 
into  the  Missouri.  It  forms  the  north  boundary  line  of  Lewis  and  Chff 
Counties.  The  immediate  and  cultivable  valley  varies  in  width  ftomow 
to  three  miles,  the  soil  being  of  the  best  quality.  At  some  points  tw 
bottoms  are  flanked,  by  terraces  of  moderate  height,  which  majw 
reached  by  irrigating  ditches,  thus  increasing  the  breadth  of  ton 
ing  lands  in  this  beautiful  valley,  considered  one  of  the  finest  in  tp 
part  of  the  Territory.  The  stream  is  about  sixty  yards  wide,  flo^ 
rather  swiftly  over  a  gravel  bed,  and  seldom,  if  ever,  overflowin|it^ 
banks.  There  are  as  yet  but  few  settlements  in  the  valley,  w 
Shaw,  situated  about  six  miles  east  of  the  "Helena  Guide  MountaiDS, 
being  the  most  elevated.  Lower  down,  about  four  miles  distant,  is  the 
Sun  River  Crossing,  on  the  main  road  from  Helena  to  Fort  Benton. 
around  which  there  are  several  farms  under  cultivation.  ^^  ^l 
point  to  its  junction  with  the  Missouri,  about  twenty-five  miles,  the  vallej 
increases  in  width  from  three  to  five  miles.  There  are  some  cottonvoou 
and  aspen  along  the  river,  but  other  timber  is  scarce.  The  higher  ftwj^ 
lands  on  the  north  and  south  offer  excellent  grazing  fields,  the  soil J^ 
ing  generally  very  fertile,  that  of  the  plateau  on  the  north  needing  ff^ 
gation  only  to  make  it  as  productive  as  the  bottoms  of  the  valley. 

The  valley  of  the  Missouri,  from  the  Three  Forks  to  the  month  of  s^ 
River,  is  very  rich  and  fertile,  but  is  rather  narrow,  varying  fit>m  tfir* 
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to  eight  miles  in  ^idth,  and  at  some  points  the  hills  close  in  upon  it, 
leaving  bat  a  narrow  strip  of  bottom  land  along  the  stream.  The  length 
of  the  valley  between  these  points  is  abont  one  hundred  and  fifty  miles. 
It  is  tolerably  well  settled,  the  climate  being  mtfd  and  the  productions 
as  varied  as  in  any  portion  of  the  Territory.  Wheat,  oats,  rye,  barley, 
com,  and  the  usual  vegetables,  grow  well  and  produce  heavy  crops, 
Helena  receiving  a  large  part  of  its  supply  of  vegetables  from  here. 
Such  fruits  as  apples,  plums,  cherries,  currants,  raspberries,  and  goose- 
berries may  be  grown  here.  As  a  general  thing,  after  leaving  the  rapid 
descent  along  the  base  of  the  motmtain  and  entering  upon  the  broad, 
open  plain,  the  rivers  of  this  section  run  in  deep  channels,  which,  like 
great  ditches,  traverse  the  plains  and  are  often,  for  long  stretches,  sunk 
100  to  150  feet  below.the  surface. 

On  the  souUi  side  of  the  Missouri  the  most  important  basins  within 
this  section  are  those  of  the  Judith  and  Mussel  Shell  rivers.  The  Ju- 
dith basin  is  wide,  spreading  out  forty  to  fifty  miles,  and  extending  north 
and  south  about  eighty  miles.  It  is  traversed  by  the  Judith  Eiver, 
which  has  three  tributaries.  West  Fork,  South  Fork,  and  Big  Spring 
Creek.  West  Fork  is  a  short  creek  affording  a  nioderate  valley,  but  in 
regard  to  this  little  is  known.  The  valley  of  the  South  Fork  is  very 
irregular,  frequently  closing  up ;  it  is  about  twenty-five  miles  long,  the 
ten  raUes  next  the  mouth  averaging  two  miles  wide,  the  remainder  varia- 
ble, but  generally  quite  narrow.  The  lands  which  border  this  stream 
are  more  rolling  and  irregular  than  is  usual  in  the  basin,  but  are  cov- 
ered with  good  grass.  Big  Spring  Creek  has  one  leading  tributary, 
Cottonwood  Greek,  which  has  a  valley  twelve  miles  long  and  from  a 
half  mile  to  a  mile  wide.  The  supply  of  water  in  each  of  these  valleys  is 
sofficient  to  irrigate  all  the  land  sufiiciently  level  for  culture.  The  area 
between  these  valleys  consists  of  a  level  plateau  about  100  feet  above 
the  level  of  the  streams,  and  during  the  summer  season  it  has  a  bright- 
yellow  hue,  from  the  vast  number  of  Helianthi  growing  upon  it.  The 
Judith  Valley  proper  is  about  eight  miles  long,  and  varies  in  width 
from  one  to  four  miles.  The  bordering  region,  as  we  approach  the  Mis- 
souri, grows  barren,  and  assumes  that  appearance  to  which  the  name 
^^  Manvaises  Terres,"  or  <^  Bad  Lands,"  has  been.applied,  but  the  sur&ce 
is  mostly  covered  with  bunch  grass.  Stunted  pines  and  cedars  grow 
^ong  the  Missouri  from  Fort  Benton  to  the  mouth  of  Mussel  Shell  Biver, 
for  ^  to  25  miles  back. 

From  the  mouth  of  the  cafion  on  Mussel  Shell  below  Fort  Howie,  for 
twenty-five  miles  down,  is  a  very  fine  farming  country ;  the  valley  aver- 
ages five  miles  in  widUi,  the  soil  is  good,  and  the  climate  favorable. 
Near  the  mouth  of  this  stream  the  valley  is  narrow,  the  bottoms  aver- 
a«^ing  not  more  than  a  mile  and  a  half  wide,  nor  is  the  soil  so  good  as 
along  the  upper  portion.  Ko  information'  in  regard  to  the  intermediate 
Xjart  of  this  vsdley  has  been  obtained,  but  the  bordering  plains  are  sup- 
posed to  consist,  in  a  great  measure,  of  bad  lands,  similar  to  those  near 
the  mouth  of  Judith  Biver. 

SOUTHEASTEBN   SECTION. 

This  section  includes  the  area  within  the  territory  drained  by  the 
Yellowstone  and  its  tributaries.  Little  is  known  in  regard  to  its  agri- 
cnltnral  resoarces.  The  following  account  of  a  voyage  down  the  stream 
in  a  boat,  by  Judge  Homer,  contains,  perhaps,  all  that  has  been  ascer- 
tained in  regard  to  it  up  to  this  time : 

The  desoription  of  tho  lower  valley  of  the  Yellowstone  given  hy  Captain  Lewis, 
without  heing  fall,  is  very  accarate  iu  geographical  information.    I  was  cnahled  hy  it 
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to  anticipate  onr  approacli  to  the  various  landmarks,  rapids,  and  the  rnoutha  of  tb 
various  tributaries.  In  minor  details  it  is  deficient.  No  continuoos  acconnt  of  Lb 
valley  from  the  caiion,  twenty-live  miles  beyond  Bozoman,  to  the  month,  a  distaDc<*v»: 
eight  hundred  and  twenty  miles,  has  ever  been  published.  For  the  firat  eighty  inil« 
ffrom  the  mouth  of  the  cafion)  the  river  is  almost  one  continuous  rapid.  Nuiicrf*-.; 
ledgy  Islands  are  scattered  along,  furnishing  coverts  for  large  flocks  of  dnoks.  Tit 
banks  are  generally  abrupt,  in  many  places  i)Eecipitous,  thickly  covered  with  soil,  and 
sparsely  covered  With  stunted  pines.  Occa^iional  accumulations  of  debru  gpniad  oui 
into  small  bottoms  covered  with  immense  cottonwoods.  The'  banks  on  each  side  rise 
gradually  into  lofty  hills,  but  the  vegetation  is  light.  Long  high  ranges  of  mountains 
approach  the  river  on  each  side.  The  water  here. is  pure  and  very  transparent.  The 
bends  of  the  stream  are  somewhat  angular,  formed  of  long  and  straight  reaches,  w 
that  the  eye  can  often  follow  them,  for  six  or  eight  miles.  Dense  thic&ets  of  wiliov 
grow  along  the  margins  and  on  the  islands. 

The  second  day  we  came  in  sight  of  the  vast  ridge  of  yellow  sandstone  firom  vliifi 
the  river  derives  its  name.  This  ridge  appears  to  bo  about  300  feet  high,  and  this  pirt 
twenty  miles  long.  The  bluff  it  forms  is  precipitous.  The  top  is  covered  with  pines. 
The  vaUey  of  the  river  hero  is  creatly  expanded,  spreading  out  into  aUnvial  botiOES 
six  to  eight  miles  wide,  gradually  growing  h^jo  upland  and  foot-hills.  The  soil  here  is 
ec^uaJ  to  that  of  the  Gallatin.  The  descent  of  the  river  is  much  less  rapid  than  above, 
miles  intorvening  without  any  perceptible  inclination.  The  termination  of  this  por- 
tion of  the  ridge  is  at  an  angle  of  the  river  where  it  has  worn  a  pflSsage  through,  tbe 
rock  on  each  hand  exliibiting  a  sheer  bold  precipice  of  stratified  sandstone,  yeiy  ha4 
and  of  a  deep  ocher  color.  The  river  is  quite  shallow  where  it  crosses  this  Ieilg«. 
which  stretches  off  on  the  west  side  in  a  straight  lineacrossthe  valley  twenty  or  thirty 
miles.  The  bottoms  here  are  extensive,  (between  the  ridge  and  river,)  and  are  siaap- 
tible  of  high  cultivation.  There  are  frequent  long  groves  of  cottonwood  here.  We 
passed  through  this  marvelous  ridge  five  or  six  times  in  traveling  three  hundred  miles. 
In  some  places  it  follows  the  river  for  miles,  casting  its  somber  i^adow  on  the  irater. 
In  others  it  is  curiously  eroded  into  resemblances  of  towers,  castles,  citadels,  So. 

At  the  terminus  of  the  ridge,  the  river,  increased  to  twice  the  si26  at  the  mid- 
moncement,  by  the  contributions  of  Rose-Bud,  Clark's  Fork,  and  Big  Bom^iiM^ 
one  mile  wide  and  very  deep.  Its  waters  are  turbid,  its  banks  low,  and  it  idisdo^a 
an  immense  volume  of  water,  undisturbed  by  a  ripple,  through  large  fliP^*^ 
meadows  beautified  by  occasional  trees  and  carpeted  with  thick  graas.  "Wlti^  the 
exception  of  a  few  rapids,  some  of  which  are  formidable,  this  is  the  fi^cral 
character  of  the  scenery  until  we  approach  the  mouth  of  Powder  Hirer.  Hero  a 
sudden  change  takes  place,  and  all  at  once  we  are  ushered  from  the  higbettsUtem 
verdure  to  that  of  extreme,  absolute  desolation.  Here  commencos  the  ifowstw  Term, 
and  from  this  point  to  its  mouth  the  same  general  features  characterize  the  sccBery  » 
those  found  along  the  Upper  Missouri,  intensified,  if  possible,  by  freqaent  ""^^'^ 
long  burnt  plains,  seamed  with  immense  ravines  and  dotted  with  enonBOOS  tables ot 
baked  clay.  It  is,  without  exception,  the  most  horrible  looking  country  I  txaWf' 
The  hills  and  mounds  of  stratified  clay  along  the  bank  of  the  river  ttequentiy  nw 
1.500  feet,  void  of  vegetation.  The  river  is  here  a  dark  drab  color,  vith»D|niDg 
channels  and  numerous  sand-bars.  Its  clay  banks  for  hundreds  o(  miles  cxhjtit  on 
each  side  continuous  veins  of  decomposed  lignite.  A  railroad  could  easily  ^  MjJ* 
along  its  course,  except  the  180  miles  from  the  month  of  Powder  River  down.  Awve 
Powder  River  the  obstructions  are  few  and  easily  overcome.  Three  hundred  or  m 
hundred  miles  would  be  through  the  largest  and  richest  valley  in  Montana,  y" 
unsettled,  and  not  more  than  1,500  to  2,000  fcet  above  the  level  of  the  sea. 

The  amount  of  land  in  the  Territory  which  can  be  irrigated  and 
profitably  cultivated  is  estimated  at  one-twelfth  of  tbe  whole  area^ 
twelve  thousand  square  miles — 7,680,000  acres. 

STOOK-RAISmO,  CLIMATE,  ETC. 

Without  injustice  to  any  other  part  of  the  West,  it  may  bo  said 
of  Montana  that  it  is  probably  the  best  grazing  i)ortion  of  the  KocKy 
Mountain  region.  Not  only  are  the  open  plains  and  prairies  covereu 
with  excellent  grass,  but  the  smooth  hills  and  naked  mountain  slopes,  anu 
even  the  reaches  beyond,  far  up  into  the  timber,  have  the  same  covermp 
Wherever  a  fire  has  swept  a  mountain  side,  destroying  the  pine  tiw 
leaving  the  blackened  stems  and  stumps  to  mark  the  place  Avhere  tcj 
forest  has  been,  there  springs  up  a  tall,  green,  and  exceedingly  nntntio^ 
grass,  covering  every  spot  traversed  by  the  fire.  Here,  as  in  the  otflC' 
parts  of  this  western  country,  the  grass,  instead  of  rotting,  cures  on  tfli 
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^joiiiid,  remaining  in  this  state  all  winter,  fumialiinga  Better  food  thai 
if  cut  and  cured.  There  is  seldom  any  difficulty  experienced  on  ac 
count  of  the  cold  or  snows  of  winter,  many  who  have  stock  running  or 
the  prairies  making  no  preparation  for  winter  fcedibg,  which  is  seldom 
necessary.  Even  in  the  upper  part  of  Stinkingwater  Valley,  where  the  ' 
climate  is  considered  somewhat  rigorous,  not  only  are  the  regular  herds  * 
wintered  on  the  prairies,  but  cows  also  pass  the  winter  with  no  other 
food  than  that  cropped  from  the  open  pasture,  and  although  regularly 
milked  come  out  in  the  spring  in  excellent  condition.  A  gentleman 
who  visited  this  section  in  the  early  part  of  summer,  informed  us  that 
he  saw  cows,  which  had  thus  passed  the- winter  on  the  range,  giving 
milk  the  entire  season,  and  in  such  fine  condition  that  they  would  have 
made  excellent  beef,  some  giving  three  gallons  of  milk  each  morning 
and  evening,  Notwithstanding  this  fact,  cows  command  a  high  price, 
the  best  bringing  readily  $80  to  $100,  on  account  of  the  demand  for 
stock-cattle.  Stock  is  being  rapidly  introduced  into  the  Territory, 
which  will  soon  bring  down  the  price. 

We  have  but  few  statistics  in  regard  to  the  herds.  The  herd  of 
Messrs.  Poindexter  and  Orr,  on  Blacktail  Deer  Creek,  at  the  com- 
mencement of  the  present  season,  was  said  to  embrace  2,467  sheep, 
1,500  cattle,  750  calves,  450  horses,  and  75  mules. 

The  following  particulars  have  been  received  in  regard  to  the  progress 
of  agricultural  experiments  at  the  Indian  agencies  in  the  Territory  up 
to  the  present  time:  At  the  Crow  agenc'.  onttie  Yellowstone,  a  main 
irrigating  canal,  more  than  two  miles  long,  ynd  numerous  lateral  ditches, 
have  been  constructed.  Nearly  three  miles  of  fencing  have  been  built, 
inclosing  about  500  acres,  of  which  112  acres  are  under  cultivation;  the 
remainder  is  to  be  broken  up  this  fall,  preparatory  to  cultivation  next 
season.  The  crops  usually  raised  are  wheat,  oats,  barley,  potatoes, 
turnips,  &c. 

At  the  Blackfoot  agency,  north  of  Sun  Eiver,  there  are  about  85 
acres  under  cultivation,  and  150  inclosed.  The  crops,  of  the  same  de- 
scription as  at  the  Crow  agency,  grew  finely  the  past  season.  Com,  of 
the  Canada  variety,  called  here  the  Bhea  com,  has  been  planted,  and 
appears  to  be  doing  well.  There  seems  to  be  no  doubt  of  its,  maturing, 
as  it  has  been  rais^  at  other  points  in  this  section.  Irrigating  ditches, 
sufficient  to  supply  the  15Q  -icres,  have  been  made,  and  are  ready  for  use. 

At  Fort  Lunhi.  on  Salmon  Eiver,  50  acres  have  been  brought  under 
cultivation  for  tne  benefit  of  the  Bannack,  Shoshone,  and  Sheepeater 
Indians.  The  crops  raised  are  chiefly  potatoes  and  turnips ;  some  wheat 
and  barley  have  been  sown.  These  cix)ps,  at  last  accounts,  looked  well 
and  gave  promise  of  complete  success.  The  most  encouraging  feature 
of  this  place  is  that  the  Indians  are  doing  the  greater  part  of  the  work. 
These  Indians  have  been  so  long  associated  with  the  whites  that  they 
know  the  beneficial  results  of  labor,  and  are  very  much  pleased  to  have 
i\  chance  to  cidtivate  the  soil  lor  their  own  benefit. 

Twenty  to  twenty-five  adobe  houses  have  been  erected  at  the  Crow 
agency  for  the  Indians,  into  which  they  are  to  go  this  winter,  and  the 
agent  intends,  if  possible,  to  have  thirty-five  to  forty  more  ready  by  the 
time  winter  sets  in.  Each  house  has  connected  with  it  a  small  plat  ol 
ground  or  little  farm. 

The  Flathead  agency,  in  Bitter  Eoot  Valley,  has  about  40  acres  under 
cultivation.  These  Indians  are  chiefly  connected  with  the  Catholic 
mission  at  this  point. 

The  following  statistics,  from  the  auditor  and  treasurer's  report  for 
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1870,  show  the*  progress  of  agriculture  and  industrial  pursuits  in  tbk 
Territory,  exclusive  of  the  mining  interests : 
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THE   RELATIONS  OF  AGRICULTURE  TO  OTHER 

INDUSTRIES. 

Mr.  Caird,  the  liigliest  British  authority,  in  his  work  entitled  "  Eng- 
lish Agriculture  in  1850-'51/'  after  carefully  exploring  thirty  English 
counties,  reports  that  in  twelve  northern  counties,  which  include  the 
coal  region  and  the  seat  of  mining  and  manufacturing  enterprise,  agri- 
cidtural  wages  average  Us.  6d.  ($2.79). a  week,  while  in  eighteen  south- 
ern counties,  whose  productive  industries  are  greatly  less  diversified, 
agricultural  wages  are  not  above  Ss.  5d.,  ($2.04.)  *'The  influence  of 
mannfiacturing  enterprises  is  thus  seeuy'^.he  observes,  "to  add  37  per 
cent,  to  the  wages  of  the  agriculturaVlaborers  of  the  northern  counties 
as  compared  with  those  of  the  south ;"  and  what  is  specially  noteworthy 
in  his  statement  is  that  "  the  line  is  distinctly  drawn  at  the  point  where 
the  coal  ceases  to  be  found.'^  Arthur  Young  very  carefully  and  very 
thoroughly  investigated  the  question  in  these  same  counties  in  1770. 
Comparing  the  rates  ascertained  in  1850-'51  with  those  given  by  Young, 
eighty  years  previous,  Mr.  Caird  found  that  the  wages  of  agricultural 
labor  had  increased  in  this  period  66  per  cent,  in  the  northern  counties, 
while  in  the  southern  counties  the  increase  was  but  14  per  cent.  In 
Lancashire  and  the  West  Eiding  of  Yorkshire,  which  are  the  seats  of 
the  most  extensive  cotton  and  woolen  manufactures,  the  increase  was 
quite  100  per  cent.,  standing  at  15^.  ($3.64)  per  week,  while  in  South 
Wiltshire  the  weekly  wages  were  down  to  6«.,  ($1.45.) 

To  produce  and  maintain  a  disparity  so  great  as  in  these  extreme 
instances,  in  the  price  of  the  same  kind  and  amount  of  work,  and  in 
places  so  little  remote  from  each  other,  (they  are  about  two  hundred 
miles  apart,)  several  causes  wereat  work,  out  far  the  most  effective  was, 
unquestionably,  the*  presence  of  great  manufacturing  establishments  in 
the  northern,  and  their  absence  in  the  southern  districts. 

The  contrast  tried  by  the  increase  of  population  stands  thus :  In 
1861  Lancashire  had  a  population  of  1,275  to  the  square  mile)  in  1871 
the  increase  in  numbers  was  389,444,  equal  to  16  per  cent.  In  1861 
Wiltshire  had  a  population  of  184  to  the  square  mile;  in  1871  the  in 
crease  in  numbei^s  was  7,891,  or  3J  per  cent.  The  average  increase  * 
the  United  Kingdom  in  these  ten  years  was  8.30  per  cent. 

The  wages  of  labor  must  be  paid  out  of  the  value  of  the  product. 
Skilled  industry  takes  two  or  three  times  the  reward  of  unskilled,  be- 
cause it  contributes  that  much  more  to  the  production  of  the  result,  and 
therefore  a  difference  in  the  wages  of  labor,  in  similar  conditions,  is 
proportionate  to  the  difference  of  its  productive  value.  If  it  bo  objected 
that  a  higher  style  of  labor  draws  oft'  the  supply  of  the  lower,  and  raises  ) 
the  wages  of  the  lower  by  lessening  its  supply,  the  terms  of  the  propor- 
tion are  only  shifted,  the  effect  remaining  unaltered.  The  aggregate  is  thus 
enhanced  to  the  same  effect  as  if  all  the  elements  were  evenly  advanced. 

All  that  we  wish  to  make  of  this  point  is  that  the  wages  of  labor  are  ' 
the  index  of  value  in  productive  industry.  Adam  Smith's  maxim,  that 
"  Labor  is  the  ultimate  price  which  is  paid  for  everything,"  does  not  carry 
instant  conviction  of  its  truth.  Mr.  Carey's  happy  definition  of  valiie — 
"  the  measure  of  nature's  resistance  to  human  power" — ^is,  in  effect,  the 
equivalent  •of  Smith's  statement,  with  a  clearer  presentment  of  the 
argument  involved,  and  needs  only  the  more  detailed  explication  that 
natural  and  artificial  labor — manual,  mechanical,  and  chemical  labor — 
is  the  price  paid  for  all  things.  J.  B.  Say  insists  that  "values  produced 
are  referable  to  the  agency  and  concurrence  of  industry,  of  capital,  and 
of  natural  agents:"  but  he  elsewhere  admits  that  "  capital  is  nothing 
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more  and  uothiug  less  than  labor  accumulated,''  or,  as  Smith  styles  ii, 
"dried  labor."  So  these  two  of  his  agents  are  but  one;  and,  if  the 
occasion  allowed  or  demanded  the  demonstration,  it  would  not  be  hare 
to  ^ow  that  what  he  styles  "  natural  agents"  are,  in  fact,  natural  ttth- 
jects  of  industry,  in  its  largest  meaning^  for  neither  soil,  nor  air,  nor 
lightning,  nor  any  chemical  force,  serve  in  the  production  of  valoai 
for  man's  use  untU  he  has  subdued  and  compelled  them  into  hisservic& 
There  is  more  meaning  in  the  te^s  in  which  the  commission  of  human 
sovereignty  over  all  creatures  is  given  than  appears  at  first  si^t: 
^^Beplenish  the  earth  and  suMue  it'^  and  have  dominion  over  the  &ii 
of  the  sea,  and  over  the  fowl  of  the  air^  and  over  every  living  thing 
that  moveth  upon  the  earth."  The  condition  annexed  is,  '^  In  the  swett 
of  thy  face  shalt  thou  eat  bread,  until  thou  return  unto  the  gxomid.^ 
The  condition  of  dominion  is  that  he  must  catch  the  fish,  the  fowl,  and 
the  living  thiags  that  move  upon  the  earth  before  he  can  cook,  cUp^o- 
work  them.  The  forest  fruits  he  must  gather  in  their  aeasoa  b^fan 
he  eats  them,  and  he  must  preserve  them  if  he  needs  them  out  ^ 
season ;  yet  all  this  toil  will  not  advance  him  beyond  tilie  savage  state. 
If  he  would  make  the  wild  animals  serve  him  in  a  higher  style  of  life, 
he  must  domesticate  them  and  provide  their  food.  If  he  would  ernan* 
cipate  himself  from  bondage  to  the  elements,  or  subject  them  to  his 
service,  he  must  catch  the  vrild  winds  and  the  rushing  waters,  and  hold 
them  to  their  duty.  The  soil  beneath  his  feet,  with  all  its  '<  natoral 
agencies,"  is  in  open  and  stubborn  rebellion  to  his  rule.  'Sotidng  in 
nature  volunteers  for  his  service.  Bone  and  muscle,  brain  and  nerve, 
must  give  them  all  their  utility;  and  all  their  value  is  just  the  price  of 
their  conversion  into  the  required  forms  of  service*  Laboracscamnlated 
takes  the  modified  form  of  capital ;  but  it  must  be*  observed  that  in 
this  shape  it  retains  all  the  functions  of  its  pristine  form,  and  ia  pro- 
duction is  nothing  but  artificial  labor,  and  is  best  carried  in  our 
thoughts  under  that  name.  Labor  is  the  creator  of  capital,  and  remains 
its  governor  and  guide.  A  money-owner  is  not  a  manufacturer.  The 
artisan  and  the  superintendent  must  come  in  between  and  produee  the 
dfect.  The  brain  and  hand  make  the  machine,  and  through  it  givefoim 
ft)  the  product,  under  the  constant  direction  of  that  indus^  which  holds 
it  to  its  work.  All  this,  in  the  last  analysis,  is  labor;  and  it  is  tkis 
division  of  labor— not  the  division  that  parcels  the  making  of  a  pm 
among  a  dozen  hands — ^^  that  occasions  in  a  well-regulated  society  ^t 
opulence  which  extends  itself  to  the  lowest  ranks  of  the  people."  All 
that  is  best  in  all  the  contributors  to  th^  work  and  service  of  tbe  worid. 
in  the  integral  individuality  of  each,  limits  the  division  of  labor,  if 
human  nature  is  not  to  be  sacrificed  to  the  production  of  commodities; 
or,  as  it  has  been  happily  said,  if  products  are  made  for  man,  and  not 
man  for  products. 

But  all  our  present  use  for  this  principle  is  to  fix  the  point  that  wages 
are  the  measure  and  index  of  productiveness,  that  we  may  derive  firam 
the  instances  the  evidence  that  higher  wages  mark  and  prove  propor- 
tionately higher  styles  and  services  of  industry.  The  chiefest  among  the 
grand  foundation-facts  in  political  economy  is,  that  only  in  advandng 
conditions  of  society  can  land  and  labor  increase  in  value,  and  that  aO 
economic  welfare  depends  upon  their  associated  advancemeft t ;  or,  what 
is  the  same  thing,  upon  their  improvement,  which  alike  and  equally  ia 
either  case  depends  upon  labor.  In  the  one  case,  through  educatioa 
training,  exercise ;  in  the  other,  through  enrichment  by  that  educatioc. 
training,  and  exercise  applied  to  it. 

But  what  is  all  this  to  the  development  of  our  theorem :  Agricnltmr 
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depeudent  upon,  aud  its  devclopmeut  measured  by,  the  diversilicatiou 
of  all  other  related  industries  f  This  proposition,  as  a  general  and  ab- 
stract statement,  really  needs  no  argument;  but  some  iUnstration  will 
serve  to  unfold  the  law  for  the  practical  uses  which  it  should  serve, 
where  guidance  is  needed  through  apparent  difficulties  in  its  applica- 
tion. In  savage  states  of  society,  land  is  without  any  exchange  value. 
It  is  not  any  more  au  individual  property  than  a  railroad  car  is  to  a 
passenger.  A  temporary,  a  vagrant  occupancy  is  its  only  use ;  and  the 
title  lasts  no  longer.  It  belongs  to  everybody,  and,  theretbre,  to  nobody. 
Why?  Because  nobody  demands  anything  of  it  or  fix)m  it,  for  any  use 
l)eyond  such  service  as  it  renders  to  the  fowls  and  wild  beasts  that 
roam  over  it.  Wild  men  are  not  any  more  its  inhabitants  or  owners 
than  the  irrational  creatures  are.  In  this  condition  of  things,  there  is 
only  one  kind  of  property-— chattels,  or  personal  property — and  from 
this  fact  we  derive  a  rule  for  measuring  societary  systems  of  every  grade, 
irom  the  lowest  savagism  up  to  the  highest  civilization.  It  may  be  thus 
stated:  The  proportion  of  fixed  capital,  or  real  estate,  to  iioating  capi- 
tal, or  personal  property,  held  by  any  people,  is  the  measure  of  its  wealth 
and  of  its  grade  of  civilization.  Among  savages,  as  we  have  said,  real 
property  scarcely  exists.  In  the  highest  civilization  and  greatest  pros- 
perity, real  property  preponderates,  and  its  degree  of  excess  over  per- 
sonal indicates  and  measures  the  national  wel&re.  For  example :  The 
real  estate  of  the  late  Confederate  States,  as  reported  in  the  census  of 
1860,  held  an  average  of  43  per  cent.,  and  the  personal  67  per  cent,  of 
their  property;  wMle  in  the  loyal  States,  the  real  was  66  per  cent,  and 
the  personal  but  34.  At  the  same  time,  the  average  ratio  of  real  to  per- 
sonal estate  in  New  York,  Massachusetts,  and  Pennsylvania  was  75 
per  cent,  of  the  total,  or,  as  75  against  33J  in  Maryland,  Mississippi, 
and  Texas.  This  difference  expresses  not  only  the  material  wealth  but 
the  warlike  strength  of  the  two  sections.  If  the  confedei*acy  had  not 
l3een  conqnereil  in  the  Federal  treasury,  it  could  not  have  been  done  in 
the  field  by  the  Federal  armies.  Moreover,  in  the  issue,  the  region  of 
the  preponderating  real  estate  wealth  came  out  of  the  conflict  richer 
than  it  went  into  it,  while  that  of  the  preponderating  personal  wealtib 
was  beggared  and  ruined.  There  is  a  good  reason  for  calling  laud  and 
its  imperishable  improvements  realy  in  contrast  with  that  which  "  per- 
ishes in  the  using." 

But  land  in  its  primitive  condition  has  no  value  whatever.  Its  origi- 
nal and  iidierent  capabilities  for  the  service  of  man  aie  nothing  as  it 
lies  in  desert.  A  continent  in  this  condition  has  no  more  worth  than 
the  bottom  of  the  sea,  and  in  any  grade  of  cultivation  its  (»rj;:^inal  i>ow- 
ers  never  enter  into  its  exchange  or  market  value. 

The  census  of  1870  values  the  improved  lands  of  Nevada  at  an  aver- 
age of  $16.03  per  acre  and  the  annual  product  at  $17.91.  These  lands 
were  then  carried  but  little  in  advance  of  the  state  of  nature.  In  South 
Carolina,  where  they  were  nearly  returned  to  their  primitive  condition 
by  a  murderous  system  of  tillage,  the  average  value  per  acre  was  put  at 
$14.88  and  the  annual  product  at  $13.91.  Here  the  crop  of  a  single 
year  is  equal  to  93 J  per  cent  of  the  cash  value  of  the  improved  lands; 
whUe,  in  contrast,  the  average  value  of  the  annual  products  of  New  Jer- 
sey was  but  16  J  per  cent,  of  the  cash  value  of  the  lands ;  in  Illinois,  the 
rate  was  23  per  cent.;  in  Ohio,  18.8  per  cent.;  in  Pennsylvania,  17.6 
per  cent.;  in  Massachusetts,  Connecticut,  and  Delaware,  18.53, 10.08, 
and  17.04  per  cent.,  respectively. 

As  a  further  indication  of  the  disparity  between  real  and  personal 
estate,  in  the  really  wealthy  and  in  the  poor  communities,  it  is  worth 
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noticing  that  the  value  of  the  live  stock  in  Sonth  Carolina  was  eqnalto 
28  per  cent,  of  the  valne  of  the  farms^  while  in  Ohio  it  was  no  more  tliaa 
11 J  per  cent. 

That  the  instances  here  presented  are  not  selected  for  the  purpose  of 
proving  the  point  intended  to  be  made,  will  be  seen  by  any  one  vbo 
will  take  the  trouble  of  looking  over  the  entire  tables  of  the  Agiicoltural 
Beport  of  1870.  The  facts  and  figures  result  from  a  truth  that  under 
lies  and  controls  them ;  it  is  this :  land  derives  all  its  value  from  the 
labor  bestowed  upon  its  improvement,  and  that  value  is  measnred  ac 
curately  by  the  quality  and  amount  of  the  industries  which  are  employed 
and  reflected  upon  it.  To  present  this  point  with  adequate  foicewe 
take  the  census  valuation  of  the  real  estate  of  liie  State  of  ISew  York  in 
I860,  which  is  put  at  one  thousand  and  seventy  millions.  To  avoid 
any  possible  undervaluation,  we  will  assume  it  at  fifteen  hundred  mil- 
lions. !Now  allow  one  million  of  men  one  dollar  a  day  for  their  labor, 
and  for  three  hundred  days  in  the  year;  they  would  earn  the  total  sam 
in  five  years.  Can  any  one  imagine  that  anything  less  than  five  or  ten 
times  this  amount  and  value  of  labor  has  been  employed  in  the  two  and 
a  half  centuries  that  have  elapsed  since  the  work  of  building  np  the 
State  began  ?  The  lands  of  the  State,  including  the  cities,  towns,  sad 
villages,  are  worth,  now,  say  $80  per  acre.  As  good  lands  in  the  West 
are  sold  at  $1.25,  and  it  is  not  probable  that  New  York  wonldhaTeooip- 
manded  so  much  when  it  was  first  settled  by  the  Dutch  in  1614.  It  is 
plain,  therefore,  that  labor  has  given  the  State  all  the  difference  of  the 
value  then  and  now,  and  jui*  as  plain  that  the  whole  State  is  notwortli 
the  fifth,  or  perhaps  the  tenth,  of  that  labor  which  has  made  it  what  it 
is.  A  share  or  part  only  of  the  present  value  is  due  to  the  labor  ei 
pended  directly  on  the  land.  It  has  been  cleared,  ditched,  fenced;  it 
has  been  plowed,  harrowed,  and  manured,  and  it  has  been  fiimuibed 
with  houses,  bai*ns,  and  other  necessary  buildings.  Koads  have  been 
constructed,  bridges  built,  canals  and  railways  have  been  made^  and 
school-houses  and  churches  have  been  erected.  Outside  of  all  tbis, 
roads,  ships,  and  telegi-aphs  have  effected  communication  with  tbe  whole 
continent  and  the  world  beyond;  and  every  item  of  all  the  labor  em- 
ployed upon  all  these  has  been  concerned  in  adding  value  to  the  lands 
and  other  real  estate  of  the  Empire  Commonwealth.  All  this  world  ot 
work  going  on  in  it,  and  around  it,  for  two  and  a  half  centuries,  by 
many  millions  of  men  and  women,  assuredly  has  cost  the  present  cash 
value  of  the  entire  territory  many  times  over.  !Nor  can  there  be  a  sin- 
gle lot  on  Broadway,  in  the  Empire  city,  that  would  pay  more  thafl  a 
fraction  of  the  cost  that  has  given  it  its  present  market  price.  The 
same  may  be  said  of  every  other  foot  squai^c  in  the  wealthiest  nation  in 
Christendom. 

The  doctrine  of  "  the  original  and  indestructible  powers  of  the  sou, 
and  the  notion  that  the  use  of  these  enters  into  rent  and  sale  as  a  pan 
of  the  price,  like  other  fallacies  of  theoretical  economists,  lies  directly 
across  the  path  of  our  argument  and  opposes  its  pnictical  results?  lorj 
if  the  whole  value  of  land  arises  from  the  labor  directly  exi)ended  ami 
reflected  from  outside  industries  upon  it,  the*  interest  of  the  land  ov^tiw 
or  farmer  makes  the  cai^e  of  all  such  related  industries  a  uecessiU*}  P^*!^ 
of  his  policy.  This  conscious  dependency  incites  hiui  to  look  to  i 
that  such  a  diversification  and  efldciency  of  all  other  i)roductivo*>c<'«P 
tious  as  his  own  depends  upon  for  its  i)rosi)erity  shall  bo  i^^^^"^*^ 
couraged,  and  extended.  He  will  lookat  thefactthat  the  farm  lauds  ww^ 
neighborhood  of  a  great  manufacturing  city  have  then:  ^•alue  vam 
times  multiplied  by  the  demand  made  upon  them  for  the  necessary  «»• 
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snmption  of  sncli  of  their  prodcfcts  as  will  not  bear  distant  transporta- 
tion. He  will  remark  the  fact  that  it  is  solely  owinpr  to  such  contiguity 
that  lands  in  the  four  counties  surrounding  Philadelphia  average,  re- 
spectively, $160,  $127,  $125,  and  $215  per  apre;  while  those  equally 
goody  but  much  farther  from  a  home  market,  will  not  command  half 
these  prices ;  and  carrying  his  inquiries  further  than  the  most  striking 
instances,  he  will  perceive  a  law  running  through  all  the  grades  of  indus- 
trial neighborhoods,  acting  upon  a  slidmg  scale  of  descent  in  value  in 
strict  prt)portion  to  the  decline  of  varied  employments  in  the  vicinity. 
And  carrying  in  mind  the  fundamental  fact  that  it  is  labor  which  gives 
his  land  all  its  value,  Im  will  desire  more  of  it  within  the  reach  of  his 
locality. 

Bat  it  is  diversification  of  productive  labor  within  the  sphere  of  his 
own  business  relations  which  moRt  concerns  him^4iversification  around 
him,  that  .he  may  have  at  command  diversification  of  the  products  of 
his  own  domain. 

The  world's  work  goes  on  somehow,  however  distributed,  aijd  con- 
sumption of  farm  prc^ucts  is  a  necessity  of  all  men,  wherever  situated ; 
but  the  farmer's  welHEtre  depends  upon  a  demand-  that  shall  draw  upon 
his  own  commodities,  and  in  the  greatest  amount  that  he  can  supply. 
The  supply  is  regulated  by  the  demand,  both  in  kinds  and  quantities. 
This  plain  proposition  is  so  easily  understood  that  it  is  familiar  to  every 
one.  And  just  here  the  question  of  a  home,  as  against  a  foreign,  mar- 
ket comes  lip.  The  market  across  an  ocean  is  as  accessible  to  one  pro- 
ducer as  to  another;  for  such  things  as  may  be  carried  so  far,  every 
farmer  in  the  United  States  has  a  rival  in  every  other,  and  in  all  Europe 
besides.  Every  wheat-growing  country  in  the  world  is  as  near  our  only 
wheat-market  in  Europe  as  any  State  in  the  Union,  and  in  most  cases 
very  much  nearer,  and  in  many  of  those  coimtries  the  land  is  no  dearer 
than  ours  is  when  brought  to  a  high  state  of  cultivation.  The  following 
tabular  statement,  takeh  from  the  English  official  reports,  shows  the 
relative  value  of  the  English  market  to  ns  and  to  our  foreign  competitors. 
And  here  it  is  to  be  noted  that  we  have  no  market  for  our  breadstuflfs 
and  provisions  in  any  country  of  Europe,  except  Great  Britain  and 
Ireland : 
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This  table,  embracing  our  exports  through  a  period  of  twelve  years, 
shows  how  small  is  the  comparative  dependeiic>o  of  our  only  Enrope^in 
customer  upon  our  share  of  the  required  supply,  but  it  still  more  strik- 
ingly shows  the  inconstancy  of  the  demand,  for  here  we  hsive  about 
three  times  more  of  our  wheat  and  wheat-flour  taken  in  the  second 
group  of  years  than  in  the  fir^  and  in  the  third  group  more  than 
three  and  a  half  times  less  than  in  the  second. 
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How  does  such  fluctuation  in  the  deihand  as  this  suit  for  the  market 
of  a  product  that  must  be  provided  a  year  in  advance  of  its  fate  f  Bm 
the  price  varies  even  worse  than  the  demand;  and  always,  when  the 
larger  quantity  is  taken,  it  is  at  proportionally  lower  rates.  The  prices 
of  the  wheat,  in  the  foregoing  table,  ranged  firom  $2.01  down  to  $JL4«J 
per  bushel,  delivered  in  Liverpool  and  London — the  larger  quantity  at 
•  the  lower  and  the  smaller  at  the  higher  price.  The  fluctuation  shownin 
the  group  of  four  years  does  not  express  its  extravagance,  for  the  quan- 
tities of  American  wheat  and  flour  imported  into  Great  Britain  have 
varied  in  the  space  of  ten  years  firom  twenty-eight  millions  of  bushdR 
in  one  year  to  seven  and  three-quarter  millions  in  another.  If  the  home 
demand  for  any  of  his  staples  should  fluctuate  in  quantity  or  price  to 
such  an  extent  a9  this,  the  farmer^s  business  would  be  a  lottery.  And 
if  it  ever  does  vary  so  capriciously,  it  is  owing  to  a  foreign  invasion  of 
our  own  domestic-produce  market.  . 

This  is  a  fair  view  of  the  American  farmer's  European  maiket  for  his 
exportqMe  provisions.    But  the  most  valuable  and  the  most  remimergh 
tive  of  all  agricultural  products  are  not  exportable  beyond  seas,  and 
only  very  partially  transportable  to  any  considerable  distance  at  hom«. 
These  include  potatoes,  beets,  turnips,  cabbages,  all  green  vegetables 
raised  in  market-gardens,  all  orchard  products,  poultry,  veal,  mutton^ 
milk,  berries,  fresh  butter,  and  eggs.    Every  one  knows  that  a  neigh- 
borhood market  for  all  these  articles  makes  the  difference  between  t2ie 
price  of  land  in  the  vicinity  of  a  city  and  that  of  the  remote  distsicts 
of  the  West  and  South.    Land  yields  roots  by  tons,  wheat  and  com 
only  by  the  bushel.    The  United  States  Agricultural  Beport  of  1870 
gives  a  table  showing  "  the  average  cash  value  of  farm  products  per 
acre  for  the  year  1870."  Jn  California,  which  stands  highest  in  the  list, 
com  is  $42.72 ;  wheat,  $20.90 ;  potatoes,  $199.80.    In  Ohio,  corn,  %1B.72-, 
wheat,  $15.04 ;  potatoes,  $58.32.    In  Pennsylvania,  com.  $26.85;  wheat, 
$15.24 ;  potatoes,  $67.86.    The  relative  value  of  the  yield  of  niarket^gar- 
dens  is  indicated  by  the  products  of  a  farm  or  tract  of  land  of  twenty- 
six  acres  in  Ehode  Island,  including  poultry,  milk,  6alves,  lambs,  and 
the  like  easily  associated  things,  from  which  corn,  wheat,  buckwheat 
rye,  oats,  barley,  and  hay,  for  sale,  are  excluded,  as  shown  by  a  yield  in 
1870  of  $144.55  to  the  acre  of  the  entire  lot  or  tract.    This  farm  under 
market-garden  culture  is  in  the  vicinity  of  Newport,  the  fashionaUe 
watering-place;  but  a  gentleman  of  Philadelphia,  about  twelve  year? 
ago,  raised  upon  one  acre,  in  the  suburb  of  the  city,  carrots  and  cab- 
bages  which  he  sold  for  $322.    The  average  value  of  farmlands  in  the 
county  was  then  $435  per  acre.    In  1870  they  were  held  at  $505. 

We  have  said  that  a  due  diversification  of  farm  products  depemls 
upon  a  neighborhood,  or  an  easily  accessible  market,  sustained  by  a 
complete  diversification  of  other  productive  industries  and  voca- 
tions. This  proposition  is  sufiiciently  proved  by  such  facts  as  these: 
When  a  very  extensive  iron-mill  was  in  process  of  erection  at  a  dis^ 
tance  of  twenty-seven  miles  from  Philadelphia,  the  proprietor  was 
obliged  to  get  the  marketing  for  the  employes  in  the  city.  The  same 
thing  occurs  when  a  new  hotel  is  started  fifty  miles  from  the  city,  in  a 
neighborhood  unused  to,  and  therefore  unprepared  for,  a  home  demand 
In  fa<5t,  there  is  nothing  more  remarkable  or  common  than  the  scarcitT 
of  vegetables  upon  tables^  otherwise  well  provided,  in  country  places 
too  remote  from  any  considerable  market-town  to  keep  up  a  constant 
demand  for  them.  Nothing  but  such  a  demand  will  induce  the  suppk, 
and  farmers  do  not,  because  they  ca#not,  extensively  vary  their  pw 
ducts  when  they  have  not  an  inviting  extent  and  variety  of  demanJ 
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from  snrrounding  and  neighboring  industries.  Two  farmers  can  no 
more  exchange  with  each  other  Uthji  two  gold-diggers  can — ^neither  has 
anything  that  the  other  wants— but  they  can  trade  with  a  peddler,  a 
blacksmith,  a  carpenter,  a  tailor,  or  a  shoemaker;  and  their  best  and 
best  paying  products  are  always  in  demand  by  a  neighboring  factory, 
or  college,  or  a  city  ftill  of  people  engaged  in  pursuits  wholly  unlike 
their  own.  In  such  vicinities  the  comers  of  a  worm-fence  yield  more 
values  than  the  whole  area  of  similar  fields  will  do  fifty  miles  away. 

A  universal  principle  of  association  and  exchange  "rules  I  )re,  as  it 
does  among  all  things,  animate  and  inanimate,  individual  and  social. 
Everywhere  difference  of  quality,  condition,  capacity,  or  iwsition,  ex- 
cites manifestations  of  force  and  exchanges  of  activities.    In  chemistry, 
combinations  of  correlated  elements  develop  varied  and  multiplied 
powers  in  the  atoms  of  matter,  give  rise  to  new  forms  and  forces,  with 
something  that  approaches  the  miraculous  in  the  movements  of  nature. 
In  astronomy,  difierences  of  position  and  magnitude  produce  and  deter- 
mine the  motions  of  the  celestial  bodies.    In  terrestrial  things,  differ- 
ence of  temperature  and  electric  conditions  gives  life  and  motion  to  the 
air  and  keeps  up  the  circulation  of  the  seas.    Guyot,  in  his  work  entitled 
"  Earth  and  Man,'^  presents  the  universality  of  this  principle  effectively: 
"  The  diff'erences  are  the  condition  of  development :  the  mutual  exchanges 
which  are  the  consequences  of  these  differences  waken  and  manifest  life. 
The  greater  the  diversity  of  organs,  the  more  active  and  superior  is  the 
life  of  the  individual.    The  greater  the  variety  of  individualities  and 
relations  of  a  society  of  individuals,  the  greater,  also,  is  the  sum  of 
Ufe,  the  more  universal  is  the  d^elopment  of  life,  the  more  complete, 
and  of  a  more  elevated  order.    But  it  is  necessary,  not  only  that  life 
shotdd  unfold  itself  in  all  its  richness  by  diversity,  but  that  it  exhibit 
itself  in  its  utility,  in  its  beauty,  in  its  goodness,  hy  harmony.    Thus  we 
recognize  the  i;)roof  of  the  old  proverb, '  Variety  in  unity  is  perfection.*'' 
On  the  best  and  nearest  home  markets  depend  not  only  the  greatest 
rotation  of  ^rops,  but  the  best  average  chances  of  the  seasons.    Wheat 
and  rye^  com,  buckwheat,  barley,  and  oats,  which  bear  transportation 
to  considerable  distances,  though  with  proportionate  loss  of  value  to 
the  farmer,  cover  or  extend  over  some  varieties  of  season,  and  one  or 
more  of  them  may  escape  drought  and  diseases  to  which  others  are 
exposed.    Every  one  knows  that  the  chances  of  profit  are  increased  in 
the  Tatio  of  these  alternative  reliances.    Prom  the  same  cause  every 
additional  vegetable  adds  to  the  probabilities  of  the  year's  expectations. 
Lettuce,  spinach,  cabbage,  asparagus,tomatoes,  berries,  early  fruits  and 
roots,  poultry,  veal,  mutton,  milk,  and  a  multitude  of  other  products  of 
the  kitchen-garden,  the  orchard,  and  the  barnyard,  give  a  grand  increase 
to  the  variety  of  products,  extend  the  adaptation  to  the  season,  and  so 
multiply  the  promising  chances  of  the  year;  and  these  are  available 
and  possible  only  in  the  immediate  neighborhood  of  large  communities 
of  people  engaged  in  mining,  mechanical,  and  manufacturing  arts,  with 
the  commerce  that  attends  the  most  multiplied  and  varied  productive 
industries. 

There  is,  of  course,  a  difference  between  the  supporting  effect  of  a 
neighboring  iron-mill,  coal  mine,  or  college,  and  a  borough  or  a  cityj 
and  this  difference  is  another  instance  of  the  graduated  operation  of  the 
law  of  diversification.  The  greatest  variety  in  the  demand  reacts  upon 
the  agriculture  of  the  vicinage,  or  of  the  market  area,  with  exactly  cor- 
responding effects  in  educing  a  diversified  production ;  and  all  the  way 
down  the  scale  of  diversity  of  demand^  the  possibility  of  varied  vege- 
table crops  and  animal  products  diminishes  step  by  step.    Hence  the 
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govemiDg  principle  of  agricultural  economy  dictates  to  the  tiller  of  the 
soil,  wlio  only  wants  a  remunerating  market  to  enable  him  to  conven 
his  raw  acres  into  so  many  garden-patches,  the  i)olicy  of  secoripg 
as  great  an  extension  and  diversification  of  that  market  as  he  can. 
In  doing  so  he  not  only  promotes  his  own  interests,  bat  he  serves  in 
equal  degree  that  of  all  the  branches  of  converting  industry  engaged 
in  effecting  changes  in  the  forms  of  raw  materials,  which,  in  laip 
measure,  the  cultivator  produces  by  his  own  labor  from  his  own  domaiiL 
The  farms  of  the  North  and  the  plantations  of  the  South  yield  the 
whole  of  the  material  of  our  domestic  textile  fabrics.    Of  the  leading 
manufactures  reported  in  18G0,*  amounting  in  value  of  products  to 
$1,129,000,000,  only  $214,000,000  worth  were  produced  from  metals  and 
other  minerals }  while  those  manufactures  which  derive  their  matenaU 
from  the  vegetable  products  of  the  country  reach  a  value  of  $915,000,00(1 
Of  these  last  products  the  general  average  of  the  raw  material,  takenat 
54  per  cent,  of  the  value  of  the  finished  commodities,  gives  $494,000,000 
as  the  agriculturists'  share  in  the  total  of  these  manufactured  commodi- 
ties.   To  this  sum  must  be  added  the  food  supplied  to  the  laborers  em- 
ployed in  all  these  manufactures,  which  may  be  roughly  estimated,  and 
certainly  not  overvalued,  at  40  per  cent,  of  the  total  wages  paid  nCpon 
the  production  of  the  leading  manufactures  here  considered.    This  gives 
us  $91,000,000.    Add  this  sum  to  the  farmers'  and  planters'  interest  in 
the  raw  material  used,  and  we  have  as  the  result  $585,000,000,  which  is 
$21,000,000  more  than  half  the  total  value;  showing  that  our  agricul- 
turists  are  fairly  even  partners  with  our  manufacturers  in  their  chief 
and  leading  industries.    With  respect«to  the  $756,000,000  worth  of  man- 
ufactured products  of  I860,. not  embraced  in  our  calculations,  (beoaose 
it  would  require  too  much  labor,)  it  is  safe  to  assume  that  the  two  grand 
branches  of  our  national  industry  are  about  equally  divided  in  interest. 
Indeed,  it  is  fairly  presumable  that  the  agricultural  interest.,  on  the 
whole,  very  considerably  predominates,  for  this  reason:  the  average  pro- 
portion of  raw  materials  to  the  total  of  finished  goods  and  wares  is  54 
per  cent. ;  but  the  raw  material  of  the  commodities  of  vegc€iable  origin 
is  much  larger  in  proportion  to  the  value  of  the  finished  product  than 
are  the  raw  materials  t)f  the  products  of  a  metallic  and  mineral  basi& 
Our  calculations  are  roughly  but  safely  made,  and  wo  are  well  satislkd 
that  the  agriculturists  are  much  more  than  equal  partners  in  the  toUl 
products  of  our  manufacturing  industries.    From  all  which  we  deriTe 
the  proof  of  not  only  a  close  inter-dependence  for  their  existence,  but  an 
equal  pecuniary  interest  of  the  two  great  divisions  of  productive  labor; 
and  from  this  economic  mutuality  is  seen  the  wisdom  of  harmony  an*l 
co-operation  in  policy.    Hostility  of  feeling  or  act  between  tJiem  saise^ 
only  from  ignorance,  or  prejudice  based  in  ignorance ;  and  the  theorists 
and  demagogues  who  would  stimulate  such  a  conflict  are  either  blind 
guides  or  self-seeking  impostors,  or  both  together.    These  professional 
authors,  editors,  and  politicians  are,  moreover,  remarkable  for  fomentinir 
animosity  between  the  IS^orth  and  the  South,  and  between  the  East  auU 
West,  of  their  own  country,  when  they  are  our  countrymen,  while  thej 
preach  peace,  unity,  mutuality,  and  a  common  policy  of  industry  and 
commerce  with  all  foreign  nations.    Disturbers  of  the  harmony  of  their 
own  family  are  badly  qualified  for  pacificators  of  all  the  world  outside 
with  the  nation  at  home. 

*  The  preparation  of  this  paper  being  required  before  the  publication  of  the  cen^t* 
report  upon  the  manufactures  of  the  Union  for  1870,  we  have  been  obligetl  to  resort  ta 
that  of  1860  for  the  data  of  these  calculations. 
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This  unity  and  mutuality  of  interest  of  the  parties — only'too  often 
arrayed  against  each  other — ^and  the  equal  dependence. of  each  upon 
the  other  need  only  to  be  stated  as  to  the  manuiacturers'  dependence 
upon  the  agriculturists  who  carry  on  their  industry  ana  furnish  sup 
plies  from  an  easy  distance.  Much  of  the  provisions  required  cannot 
be  imported  from  foreign  countries,  and  none  of  them,  not  even  bread- 
stnfGs  and  meats,  at  a  remunerating  price  to  the  producers.  Whece 
water-carriage  serves,  some  of  the  heavier  kinds  of  food  will  bear  to  be 
brought  farther,  but  any  other  mode  of  transportation  leaves  little  to 
the  far-away  farmer  of  the  price  that  the  manufacturer  can  possibly 
afford.  The  higner-priced  raw  materials,  such  as  silk,  cotton,  and  wool, 
will  bear  the  cost  of  transportation,  but  the  heavy,  bulky,  and  low- 
priced  cannot  without  increasing  their  cost  out  of  all  proportion  to 
their  resulting  market  value ;  and,  for  these  reasons,  the  majority,  in 
kind  and  value,  of  manufactures  must  depend  for  their  supplies  upon 
the  neighborhood  or  upon  an  area  of  available  nearness. 

England  docs  succeed  in  the  manufacture  of  cotton  brought  from 
beyond  seas,  but  at  a  frightful  cost  of  suffering  to  her  laborers,  which 
reacts  upon  her  people  in  reducing  10  per  cent,  of  them  to  absolute 
pauperism ;  and  when  all  those  are  considered  who  are  fighting 
ix>vert3'  hopelessly  on  the  verge  of  destitution,  the  number,  according 
to  the  estimates  of  the  best  informed  British  authorities,  amounts  to 
about  five  millions  of  the  people,  which  is  one-third  of  the  manual- 
labor  class.  This  is  the  worked-out  result  of  a  vsystem  of  industry 
that  depends  for  full  four-fifths  of  its  raw  material  and  one-fourth  of 
its  brcadstufi's  and  provisions  upon  a  foreign,  and,  in  the  main,  a 
trans-marine  supply.  Under  this  system  Ireland,  upon  which  the 
burden  has  fallen  most  heavily,  has  declined  2,820,000  in  population 
since  1841,  with  the  natural  increase  of  at  least  1,400,000,  also  lost. 
Thus  it  has  starved,  killed,  and  banished  full  50  per  cent,  of  the  Irish 
l>eople  in  ^thirty  years  j  and  all  this  has  been  done  as  a  necessity  under 
the  polic?  of  importing  foreign  raw  material,  to  be  manufactured  for 
foreign  markets!  Low  wages  must  be  forced  to  the  edge  of  starvation 
in  England,  diiving  Irish  labor  stiU  lower,  the  fearful  competition 
of  approaching  destitution  being  used  to  hold  down  the  rate  of 
wages  low  enough  to  command  the  foreign  markets,  which  the  system 
struggles  for.  This  is  what  it  eventually  costs  to  a  people  who  per- 
sistently violate  the  law  of  trade  between  nations  5  a  Law  that  limits  ex- 
changes to  natural  difterences  of  their  respective'  products — a  law  of 
climate,  making  supplementary  exchanges  necessary,  and  therefore  right 
and  orderly,  allowing,  however,  a  temporary  accommodation  of  nations 
in  the  infancy  of  the  arts,  by  which  they  are  for  the  time  rendered  in- 
capable of  self-supply,  but  fixing  the  limits  of  commerce  rigidly  at  these 
natural  boundaries;  the  consequences  of  transgression,  as  sure  as 
those  of  any  other  natural  law,  being  a  measure  of  snft'ering  to  the  ag- 
gressor, proportioned  to  the  injury  inflicted  upon  the  victim. 

The  necessary  order  of  human  affairs  is  thus  vindicated,  and  thecom- 
luand,  "  Thou  shalt  not  steal,"  is  extended  from  the  covctousness  of  the 
individual  to  the  arrogant  invasion  of  the  labor-market  of  nations,  rob- 
bing them  of  all  the  good  fruits  of  self-support  and  self-development. 
Sacli  considerations  as  these  show  how  law  rules  in  binding  the  manu- 
facturer in  the  bonds  of  reciprocal  help,  by  forcing  him  into  a  conveni- 
€*nt  proximity  to  the  sources  of  his  supplies  or  punishing  all  the  parties 
concerned  in  its  infraction. 

On  the  other  hand,  the  dependence  of  the  cultivator  of  the  soil  upon 
the  skilled  converter  of  his  products  into  the  infinite  forms  of  use  re- 
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quired  for  the  service  of  haman  life,  in  its  progress  to  the  highest  dTili 
zation,  appears  in  the  following,  among  other  considerations,  which  w 
snbmit  as  briefly  as  clearness  allows : 

No  purely  agricultural  people,  or  people  limiting  their  mechanical  oc 
cupations  to  the  rude  necessities  of  their  daily  labor,  ever  were  able  to 
support  a  commercial  marine.  One  great  branch  of  industry  necessair 
to  economic  independence  they  cannot  have  5  they  cannot  be  the  carri- 
ers of  their  own  necessary  international  exchanges.  The  greatest  man 
ufacturing  nations  in  all  time  have  been,  and  are,  those  which  have  the 
greatest  peaceful  command  of  the  seas.  Accidents  apart,  a  nation  of 
well-balanced  and  harmonized  industrial  interests  will  always  have  their 
own  trade,  with  all  its  profits  and  securities,  in  their  own  hands. 

As  an  instance,  and  a  striking  one,  it  will  be  remembered  tjiat  inthe 
twenty  years  before  the  rebellion,  the  restive  South,  under  the  impres- 
sion that  the  northern  monopoly  of  the  carrying  trade  despoiled  them 
of  the  greater  part  of  the  natural  profits  of  their  great  staples,  endear 
ored  to  establish  direct  navigation  of  their  own  with  Europe.  For  this 
purpose  they  held  numerous  conventions,  endeavoring  by  all  the  incite- 
ments  of  secession- tending  patriotism,  and  all  the  promised  profits  of  a 
separate  and  independent  trade,  to  become  heated  up  to  enthusiastic  and 
passionate  resistance  to  commercial  oppression ;  and  all  without  anyre- 
suit  whatever  but  repeated  failures.  Landlords  are  not  sea-lords.  Thex 
can  neither  have  the  spare  capital,  the  constructive  skill,  the  nautical  art, 
nor  the  enterprise  that  make  the  sea  a  highway  for  trade  and  travel. 
The  husbandmen,  whose  sole  business  it  is  to  plow  the  soil,  will  M 
themselves  abroad  when  they  undertake  to  plow  the  sea.  The  South, 
neglecting  aU  other  territorial  improvements,  exhausted  their  resomtes 
and  capabilities  when  they  constructed  their  railroads,  to  which  they 
were  compelled  by  their  system  of  business.  This  system  looked  to 
carrying  everything  abroad  that  they  produced  and  bringing  ev^ythinj 
back  that  they  needed  to  consume.  With  them,  labor  was  not  for  the 
benefit  of  the  laborer  or  of  the  land.  Home  commerce  was  nothing; 
exports  and  imports  were  everything ;  exhaustion  of  the  soil,  and  cxpar 
triation  of  whatever  of  enterprise  grew  up  among  them  were  the  inev- 
itable result.  A  grand  system  of  exporting  nothing  but  raw  material 
and  raw  men,  and  importing  the  results  of  sldlled  labor  from  abroad, 
or  from  a  distance,  and  leaving  their  own  capability  for  it  wasted  and 
uncultivated  could  not  result  otherwise.  They  even  extended  their  for- 
eign dependency  by  continuous  annexation  of  new  territory,  having 
already  virtually  exported  the  land  that  they  lived  on,  and  history,  in 
the  extreme  youth  of  that  people,  has  recorded  the  result !  Those  men 
or  that  people  only  can  do  an  extensive  business  with  others  who  have 
a  basis  of  secured  resources  and  a  fair  independence  of  their  own. 

A  merely  agricultural  people  cannot  ever  have  anything  that  deserves 
to  be  called  an  agriculture.  They  can  rob  the  sod  of  its  fertility,  but 
they  cannot  cultivate  it.  They  have  no  home  market,  and  can  prodntt 
nothing  but  the  coarsest  and  crudest  products,  and,  sending  all  their 
products  abroad,  they  cannot  refresh  the  energy  of  their  lands  by  re- 
turning to  them  a  fair  portion  of  their  products  after  they  have  served 
their  human  uses.  So  their  account  runs  out  at  last  in  a  bank  in  which 
they  make  no  deposits. 

But  the  most  wretched  failure  of  all  in  an  agriculture  unrelieved  aii" 
unsupported  by  due  admixture  with  manufacturing  labor,  is  its  liability 
to  famines  and  their  attendant  plagues.  In  all  past  time,  previous  lo 
the  modem  development  of  the  useM  arts,  the  history  of  nations  is 
crowded  with  the  constantly  recurring  instances  of  widespread  destita- 
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lion,  disease,  and  death.  Bat  no  famine  or  great  scarcity  has  visited 
any  parts  of  Enrope  within  the  present  century,  except  those  which 
have  not  even  a  tolerably  diversified  system  of  productive  industry. 
Ireland  has  sixteen  millions  of  arable  acres,*  but  ten  millions  are  in 
pasture.  The  mass  of  the  people  are  confined  for  food  to  a  single  root, 
which,  under  the  pressure  of  necessity,  is  stimulated  into  disease ;  and 
in  that  country  famines  frequently  occur,  and  deficiency  of  food  con- 
stantly lingei:^,  while  happier  lands  in  her  neighborhood  have  an 
almost  complete  exemption.  In  the  great  famine  years,  1846-'47-'48, 
England  and  Wales  had  just  double  her  density  of  population,  and  their 
soil  is  not  more  capable  than  hers;  but  under  the  terms  of  the  union 
with  Great  Britain,  which  went  into  full  operation  in  1821,  the  Irish 
manufactures  languished  rapidly  into  exhaustion.  Thereupon  followed 
th6  famine  of  1822,  that  of  1832,  and  the  still  more  terrible  one  begin- 
ning in  1846,  increasing  until  1848,  and  lingering  and  devastating  the 
population  untU  1851.  The  people  had  been  confined  to  agriculture 
and  pasturage  almost  exclusively,  rents  rose  to  the  starvation  point, 
and  two  or  three  unfavorable  seasons  in  succession  brought  the  mass 
of  the  industrial  community  into  the  situation  which  Thackeray  thus 
describes:  "In  the  fairest  and  richest  counties  men  are  suffering  and 
starving  by  millions.  There  are  thousands  of  them,  at  this  minute, 
stretch^  in  the  sunshine  at  their  cabin-doors,  with  no  work^  scarcely 
any  food,  no  hope,  seemingly.  Strong  countrymen  are  lying  in  bed  ^  for 
the  hunger;'  'because  a  man  lying  on  his  back  does  not  need  so  much 
food  as  a  person  a-foof  And  tins  state  of  things  continued,  though 
somewhat  abated,  until  nearly  three  millions  out  of  eight  had  perished, 
or  were  driven  from  the  land  of  their  birth,  within  foi^en  years. 

India,  also,  is  still  frequently  visited  by  famines;  but  is  it  surprising 
if  the  richest  soil  of  the  world  fails  to  yield  its  harvests,  when  the  rule 
of  the  foreigner,  or  whatever  else  is  the  cause,  has  restored  the  jungles 
of  tropical  luxuriance  to  the  very  garden-grounds  of  the  Deccan,  and 
tiger-hunts  are  the  pastimes  in  spots  which  still  yetain  the  vestiges  of 
demolished  palaces  and  villas? 

But  what  caused  such  desolation  as  this?  The  trade  of  India  was 
thrown  open  in  1813  to  free  competition.  A  little  while  before,  that 
country  abotmded  in  cotton,  and  the  labor  of  men,  women,  and  children 
was  employed  to  such  an  extent  in  the  work  of  converting  it  into  cloth 
that  they  not  only  supplied  the  home  demand  for  the  fine  tissues  of 
Dacca  and  the  coarse  products  of  Western  India,  but  exported  to  other 
parts  of  the  world  no  less  than  two  hundred  millions  of  pounds  of  cloth 
per  annum ;  but  after  the  commencement  of  that  free  competition,  the 
poor  people  were  exposed  to  the  rivalry  in  their  own  markets  of  a  nation 
possessed  of  machinery  greatly  more  effective  than  their  own.  The 
invaders  of  their  labor-market  went  still  further:  for  the  very  purpose 
of  utterly  extinguishing  their  skilled  industries,  they  taxed  every  loom 
in  India,  and  every  machine  calculated  to  aid  the  laborer,  increasing  the 
rate  with  every  increase  in  the  industry  of  its  owner,  and  generally 
absorbing  all  the  profit  arising  from  its  use.  The  result  of  all  this  was 
that  in  twenty  years  the  export  of  cottons  had  entirely  ceased;  and,  hav- 
ing destroyed  the  foreign  market  of  India,  England  proceeded  to  take 
possession  of  its  domestic  market.  For  this  purpose  "c/iiWr(?7i  were 
worked  in  the  cotton-mills  of  Lancashire  from  fifteen  to  seventeen  hours 
per  day  during  the  week,  and  on  Sunday  morning  from  C  until  12 
oVlock,  in  cleaning  the  machinery .'^ 

*  Tbo  state  of  New  York  hiw  now  almost  exactly  the  same  area  of  improved  lands, 
nnd  A  population  equal  to  qnite  four-fifths  of  that  of  Ireland. 
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So  the  multitudes  that  formerly  filled  all  the  channels  of  foreign  co» 
merce  with  their  manufactures  were  driven  back  to  exclusive  agrica^ 
ture,  the  production  of  raw  cotton  being  the  chief  staple,  which,  with 
opium,  indigo,  hemp,  rice,  and  wool,  in  1863^ amounted  to  i&41,000,000, 
out  of  a  total  export  of  £48,500,000,  In  the  list  of  these  exports  the 
hemp  is  undressed,  the  rice  is  in  the  husk,  the  hides  are  not  tanned; 
only  the  goat  and  sheep  skins  are  dressed ;  £112,698  worth  of  manniiM- 
tnred  silk  appears  in  the  exports,  and  while  the  cotton  mannfactares  aif 
only  £92,053,  the  elephants'  teeth  amount  to  £70,013. 

India  has  worked  out  our  problem  to  a  demonstration.  In  her  happier 
days  her  industries  were  diversified,  in  advance  of  aU  the  world,  andber 
a^culture  kept  abreast  of  her  manufactures.  In  the  early  years  of  the 
present  century  her  manufactures  commenced  a  rapid  decline,  going  od 
to  nearly  absolute  extinction.  Mr.  Thompson,  in  his  '^LiecUires  an 
India,''  finishes  tlie  picture  that  tells  the  story  with  such  dashes  as  thwe: 
"Some  of  the  finest  tracts  of  land  have  been  forsaken  and  given  up  to 
the  untamed  beasts  of  the  jungle.  The  ^notwefs  to  industry  have  been 
destroyed.  The  soil  seems  to  lie  under  a  curse.  Instead  of  jielding 
abundance  for  the  wants  of  its  own  population  and  the  inhabitants  of 
other  regions,  it  does  not  keep  in  existence  its  own  children.  It  faecomes 
the  burying-place  of  millions,  who  die  upon  its  bosom  crying  for  bread. 
In  proof  of  this,  turn  your  eyes  backward  upon  the  scenes  of  the  pasr 
year,  (1838.)  Go  with  me  into  the  northwestern  provinces  of  the  Bengal 
presidency,  and  I  will  show  you  the  bleaching  skeletons  of  five  hondred 
thousand  human  beings,  who  perished  of  hunger  in  the  space  of  a  few 
short  months.  Yes,  died  of  hunger  in  what  has  been  justly  called  the 
granary  of  the  world.  *  •  •  This  carnival  of  death  ooeorred 
in  India,  in  the  reign  of  Victoria  the  First!  Nor  was  the  event  extraor- 
dinary and  unforeseen.  Far  from  it ;  1835-'36  witnessed  a  famine  in 
the  northern  provinces ;  1833  beheld  one  to  the  eastward;  1822-'23  saw 
one  in  the  Deccan.  They  have  continued  to  increase  in  frequency  and 
extent  under  our  swfiy  for  more  than  half  a  century." 

In  Persia  such  a  famine  has  prevailed  since  July,  1871,  as  can  happen 
nowhere  else  than  in  a  country  of  unmixed  and  unsupported  agricol 
ture.  ^  We  have  such  accounts  of  it  .as  these:  "  The  fate  of  Persia,  in 
view  of  the  recent  accounts  of  the  continuance  of  the  famine,  is  apfo- 
rently  that  of  extinction.  Sir  Henry  Eawlinson,  in  a  late  addrefis  in 
London,  spoke  of  it  as  a  doomed  country."  A  letter  dated  Teheraiu 
August  7, 1871,  in  the  Cologne  Gazette,  states  that  pestilence  and  to- 
ine  make  the  situation  in  Persia  more  horrible  from  day  to  day.  Of  the 
120,000  inhabitants  of  Meschad,  the  capital  of  Khorasan,  two-thirds  per 
ished  from  hunger  and  disease  in  July  last.  At  Ispahan,  the  capital 
there  have  been  12,000  deaths  from  starvation  and  disease  engendereil 
by  want.  The  population  of  one  town,  Kazeroon,  has  fiiUen  from  10,0Ui» 
to  2,000—4,000  died  and  4,000  fled. 

In  January,  1872,  a  telegram  from  London  says:  "Official  advices 
from  Ispahan  show  that  the  famine  in  Persia  conthiues,  and  safiering 
and  desolation  are  undiminished.  Entire  districts  of  that  conntry  anr 
depopulated,  and  the  distress  in  the  cities  is  terrible."  The  immediate 
causes  are  thus  assigned  by  the  Allgemeine  Zeitung:  "Agriculture  m 
Persia  is  in  a  very  primitive  state;  the  want  of  water  is  so  great  that 
the  fields  have  to  be  irrigated.  The  peasant  seldom  cultivates  tdott 
thaijL  what  is  required  for  his  household.  There  is,  consequently,  nete 
any  considerable  surplus  of  grain,  and  the  results  of  a  bad  harvest  12^ 
terrible.  •  •  *  if  -^e  consider  the  difficulty  of  commniuc»- 
tion— the  roads  of  Persia  being  narrow  paths,  trodden  down  by  horsp^ 
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aases,  and  camels,  carts  being  almost  unknown — ^it  %vill  be  understood 
that  the  accoonts  of  the  famine,  published  in  the  papers,  arc  substan- 
tially true.'^ 

These  people,  and  the  historic  land  which  they  now  occupy  or  incum- 
ber, have  in  times  past  had  a  very  diflferent  portraiture.  From  Murray's 
Encyclopedia  of  Geography  we  gather  such  features  as  these:  **The 
Persians  are  an  active  and  laborious  people,  and  if  all  the  branches  of 
national  industry  are  now  (1838)  in  a  low  state,  it  is  owing  only  to  the 
anarchy  of  the  government  and  the  inroads  of  predatory  tribes.  In 
regard  to  agriculture,  the  country  labors  under  considerable  disadvan- 
tages firom  defective  irrigation.  This  evil,  however,  in  the  better  days 
of  Persia,  was  in  some  degree  obviated  by  artificial  irrigation ;  and  at 
all  times  the  plains  of  SMraz  and  Ispahan  and  the  provinces  on  the 
Caspian  have  displayed  an  exuberant  fertility."  He  speaks  of  the 
cen^s  produced  as  those  chiefly  cultivated  in  Europe,  particularly 
wheat,  and  of  the  fruits  as  celebrated  for  their  excellence;  of  the  vine 
as  the  pride  of  Persia,  and  the  wine  of  Shiraz  as  worthy  of  its  poetic 
praise.  The  mulberry-tree  formerly  supplied  them  with  silks  for  an  ex- 
tensive export,  and  the  great  capacity  of  these  regions  for  the  produc- 
tion of  cane-sugar  is  weU-known.  The  excellenae  of  the  pasturage  has 
enabled  them  to  take  the  lead  even  of  the  Arabians  in  the  rearing  of 
horses.  Sheep  are  bred  in  great  numbers.  Their  wool  forms  the  basis 
of  the  finest  manufactures  and  their  goats  yield  a  wool  which  nearly 
approaches  the  Cashmere  in  quality.  Their  Persian  carpets,  which  are 
called  Turkey  from  the  place  of  their  importation  into  Europe,  and 
other  and  finer  ones,  have  been  celebrated  throughout  the  East  in  the 
better  days  of  the  nation.  They  once  abounded  in  silk  tissues,  exceed- 
ingly fine  and  beautiful.  They  excelled  in  the  manufacture  of  arms, 
and  their  earthenware  was  not  only  very  extensive,  but  some  of  the  prod- 
ucts rivalled  the  porcelain  of  China;  these,  with  shawls  made  j&om 
goats'  wool,  leather,  paper,  and  jewelry,  figure  grandly  in  the  past  his- 
tory of  her  principal  manufactures. 

These,  and  such  as  these,  have  been  the  products  of  Persia  as  she  has 
been,  and  such  are  her  capabilities  now.  Murray  ascribes  her  decline  to 
bad  government  and  the  invasions  of  predatory  hordes.  But  what  has 
brought  these  evils  upon  a  people  the  most  opulent  and  powerful*  in  the 
old-time  history  of  Asiaf  Let  us  see.  McCulloch,  in  his  Dictionary  of 
Commerce,  tells  the  story,  though  he  does  not  intend  to  do  so,  nor  does 
he  probably  understand  its  beanng.  According  to  himj  Persia  imports 
its  steel  &om  India  and  cotton  goods  from  England,  which,  he  says, 
though  inferior  in  color,  are  now  superseding  all  others,  and  from  the 
rapidly-extending  demand  are  capable  of  an  indefinite  increase.  Other 
cottons  are  imported  from  Switzerland  and  Germany.  Woolen  goods, 
cutlery,  watches,  &c.,  sent  from  England  to  India,  are  thence  exported 
to  Persia,  through  the  principal  seaport  of  the  Gulf,  and  English  imi- 
tation shawls  meet  a  fair  sale.  Their  paper  is  now  obtained  from  Eussia. 
Thus  the  principal  products  of  skilled  industry  consumed  in  this  now 
iamine-stricken  country  are  of  foreign  origin. 

Now  look  at  the  exports.  Kaw  silk  is  the  most  important  of  them : 
dried  fruits  and  dates  to  India;  horses,  in  largo  numbers,  by  sea  and 
land,  to  India,  for  the  use  of  the  English  cavalry  and  lor  the  market 
there;  tobacco  and  dye-berries,  which  are  highly  esteemed  in  Turkey; 
some  drugs  and  goats'  wool,  almost  as  fine  as  that  of  Thibet.  Cotton  is 
extensively  produced  and  is  exported  to  Kussia;  grain  in  small  quanti- 
ties to  Muscat.  The  manufax^tured  articles  which  they  send  abroad  are 
chiefly  of  silk^  such  as  velvets  and  gold  and  silver  brocades.  The  shawls 
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are  iu  tlie  main  brought  from  Oashmere;  to  these  must  be  added  oqIt 
their  carpets. 

This  report  of  Persiau  industry  is  a  sufficient  explanation  of  the  geai 
calamity  that  has  now  fallen  in  accumulated  force  upon  her  people.  Tk^ 
have  not  for  many  years  had  a  sufficient  variety  of  skilled  occapatifios 
to  keep  their  agriculture  alive;  not  enough  of  resources  and  of  e&eijgy 
to  maintain  and  employ  the  canals  that  formerly  supplied  their  soil  vith 
water;  and  not  a  sufficient  demand  for  its  products  from  the  natoiallj 
associated  mechanical  and  manufacturing  arts  around  them^toindooe 
an  agriculture  beyond  a  hand-to-mouth  consumption. 

We  need  not  further  multiply  instances,  or  give  more  than  a  glance  at 
the  famine  in  Northeast  Prussia,  which  occun^  five  or  six  years  ago; 
and  we  notice  that,  only  because  it  was  a  case  of  destitution  of  food  in  a 
region  given  up  totally  to  the  production  of  food,  though  sorromidedbr 
neighboring  districts  having  a  better  organized  system  of  labor,  enjoy 
'  ing  abundance  at  the  same  time.  The  whole  arg^nment  may  be  saldj 
rested  upon  the  fact  that  famines,  or  even  scarcity,  never  occur  anywhen 
except  in  regions  that  are  almost  entirely  devoted  to  the  prodactio&of 
foo4»  The  crop  of  one  year  never  suffices  for  itself  and  tiie  next  follow 
ing.  If  that  of  the  last  greatly  fails,  a  short  allowance  lesolts,  and 
another  lean  year  at  the  heels  of  the  second  brings  actual  and  general 
starvation. 

These  facts  lead  directly  to  the  inference,  that  duly  diversified  indus- 
try is  an  insurance  against  such  calamities.  We  believe,  moreover,  that 
we  have  found  the  law  of  the  relation  between  agriculture  on  the  one 
part,  and  the  mining,  mechanical,  and  manufacturing  arts  on  the  other, 
which  governs  every  degree  of  their  respective  devdopment,  of  their 
interlinked  prosperity,  and  of  their  inseparable  fate  in  diminution  aud 
decay.  This  law,  moreover,  is  so  obvious  to  thoughtful  obaervers,  tiiat 
we  find  it  distinctly  announced  twenty-three  hundred  years  ago  by 
Xenophou,  of  whom  it  is  recorded  that  he  urged  upon  his  Athenian 
countrymen  that,  the  domestic  market  for  food  having  been  mined  by 
neg:lect  of  a  proper  development  of  the  mineral  treasures  with  which 
their  soil  abounded,  agriculture  had  become  i^npossible;  many  becom 
ing  usurers  or  brokers,  because  they  had  been  forced  to  abandon  it 
And  ninety-six  years  ago  we  have  an  explicit  and  formal  statement  of 
the  dependence  of  agriculture  upon  the  mining  and  manufacturing  in- 
dustries by  the  acknowledged  father  of  political  economy :  "The  great- 
est and  most  important  branch  of  the  commerce  of  every  nation,"  he 
says,  "  is  that  which  is  carried  on  between  the  inhabitants  of  the  ton 
and  those  of  the  country.  The  inhabitants  of  the  town  draw  from  the 
country  the  rude  produce  which  constitutes  both  the  materials  of  their 
work  and  the  fund  of  their  subsistence;  and  they  pay  for  this  radc  pro- 
duce by  sending  back  to  the  country  a  certain  portion  of  it  mimn6c 
tured  and  prepared  for  immediate  use."  And  he  adds  eniph^ticaUy^ 
"  Whatever  tends  to  diminish,  in  any  country,  the  number  of  artific^ 
and  manufacturers,  tends  to  diminish  the  home  market^  the  mosH^j^ 
ant  of  all  markets j  for  the  rude  produce  of  the  land,  and  thereby  stiu 
further  to  discourage  agriculture.''— (Adam  Smithes  SVealik  of  Satiov^^ 
book  IV,  chapter  9.) 

The  drift  of  all  the  movements  in  business  which  tend  to  eiihani^the 
value  of  lands,  under  the  influence  of  increased  demand  for  its  products 
in  quantity  and  variety,  and  the  increase  of  the  mechanic  and  man" 
facturing  occupations,  on  which  that  of  agriculture  depends,  starts  w 
question  of  cost  mid  profit  involved  in  the  process,  which,  unfortonateiy. 
is  usually  considered  as  a  question  of  prices^  or  comparative  prions  ^ 
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the  market-place.  Oar  first  and  broadest  answer  to  the  conclusions 
drawn  from  this  easy  and  popular  species  of  logic  is,  that  the  question 
is  one  of  progress — moral,  social,  and  economical — a  question  of  advance- 
ment of  the  welfare  of  individuals  and  communities.  Advancement  ot 
the  genei*al  welfare  in  any  and  every  degree  depends  upon  a  lavoring 
diversiflcation  of  the  wealth-producing  industries  of  a  community, 
simply  because  in  the  first  place  this  is  the  only  means  of  finding 
employment  adapted  to  every  faculty  of  the  infinitely  varied  individuals 
of  which  a  community  is  composed — a  necessary  condition  of  a  uni- 
versity education  in  the  useful  and  fine  arts,  and  of  a  sufficiently  large 
choice  of  occupation  to  secure  the  opportunities  for  freedom  in  domestic 
labor.  It  is  obvious,  for  instance,  that  where  tillage  and  pasturage 
are  the  only  occupations  open  to  a  people,  as  now  in  Persia,  India,  and 
Ireland,  and  as  they  are  to  a  certain  extent  in  the  very  earliest  days  of 
the  settlement  of  our  own  new  Territories,  the  liberty  of  choice  is  ex- 
tremely limited,  and  every  man  is  every  other  man's  competitor  in  the 
market,  and  the  hucksters  and  transporters  have  it  all  their  own  way 
in  securing  the  avails.  This  is  not  the  manufacturing  system,  of  which 
the  agriculturist  mistakenly  complains  a«  his  enemy,  but  the  commercial 
system  which,  because  he  needs  it  as  a  servant,  ho  accepts  as  his  mas- 
ter. This  policy,  or  this  condition  of  things,  which  can  scarcely 
ever  be  a  policy,  because  it  is  never  a  matter  of  free  choice,  being  a  vio- 
lation of  the  natural  harmony  of  all  the  productive  industries,  exposes 
its  subjects  to  the  rule  of  that  other  class  of  business  people  who 
are  occupied  merely  with  the  distribution  of  the  products  of  labor, 
which  gives  no  other  or  greater  additional  value  to  them  than  that  of 
changing  their  place.  The  mercantile  function  is,  in  the  normal  order 
of  things,  a  subsidiary  service.  In  an  undiversified  fragmentary  system 
of  industry,  it  becomes  dominant  and  a  tyrannical  power.  Its  rule 
of  trade  requires  severance  and  distance;  but  the  commerce  of  a 
true  order  of  things  excludes  the  middleman  in  the  degree  that  con- 
sumer and  producer  are  brought  into  nearness  of  place  and  ability  to 
have  direct  exchange.  It  is  obvious  that  the  question  of  prices — nom- 
inal market-prices — cannot  be  allowed  to  take  precedence  of  real  values 
in  the  economy  of  business  exchanges.  Secure  the  true  order  and  re- 
lation of  all  the  industries,  and  prices  can  have  no  place  in  the  settle- 
ment  of  policy,  for  real  or  normal  prices  must  follow  and  be  governed 
in  harmony  with  such  economic  order,  and  never  can  become  the  master- 
wheel  in  the  machinery.  Moreover,  if,  as  we  have  argued,  land  and 
labor  must  enhance  in  value,  and  therefore  in  price  in  the  regular 
order  of  things,  and  if  such  enhancement  of  prices  is  a  necessary  con- 
dition of  economic  progress,  the  consumers,  among  whom  the  artisans 
of  the  community  and  the  capitalist  employers  fill  the  largest  place, 
must  not  complain;  for  their  business,  their  labor,  and  their  profits  all 
depend. upon  the  condition  of  things  which  produces  such  enhancement 
in  price  of  the  raw  materials  and  food  which  they  use.  We  say  enhance- 
ment of  price,  not  of  valuej  for  this  is  due  to  the  utilization  of  the  raw 
material  and  the  consumption  of  food,  which  the  manufacturer  himself 
occasions,  and  without  which  the  increased  value  of  the  one  and  the 
increased  production  of  the  other  could  not  occur. 

The  class  of  consumers  of  agricultural  products  and  raw  materials 
<-annot,  without  stultifying  themselves,  complain  that  these  when  pro- 
duced in  the  neighborhood  are  doubled  or  tripled  in jmco  to  them  above 
the  rates  that  they  hold  at  a  considerable  distance,  or  in  a  region  of  the 
simplest  forms  of  labor.  This  is  a  necessary  result  of  their  own  business 
prosperity ;  without  it  their  occupation,  like  Othello's,  is  gone. 
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In  like  maimer  and  for  the  very  same  reasons^  any  enhancement  c^ 
the  price  of  mannfactored  commodities  which  may  be  necessary  to  Hut 
encoorsigement  and  support  of  their  production  within  the  market  area 
of  sthe  farmer's  most  profitable  products,  is  at  the  same  time  a  neoeasarr 
condition  of  his  business  extension  and  diversification.  If  he  might  for 
the  time  purchase  commodities^  manufactured  beyond  the  range  of  market 
for  his  own  produce,  something  cheaper  in  moQey  price,  he  must  lose  the 
difference,  and  usually  much  more  in  the  reduced  value' of  his  land  and  of 
its  aggregate  yield.  So  that,  whether  considered  in  respect  to  the  general 
effect  upon  common  welfare,  the  progress  in  civilization,  or  immediate  re- 
sults in  trade,  prices  are  not  the  ruling  element  in  a  wise  business  economy. 
But  the  parallel  between  the  mutual  interests  of  the  two  great  brandies 
of  productive  pursuits  does  not  hold  throughout.  They  part  company 
in  the  progress  of  their  welfare.  The  price  of  land  and  its  products 
continually  enhances  under  the  influence  of  the  system  that  most  favms 
them ;  while  the  prices  of  the  products  of  mechancial  labor  and  capital 
as  invariably  decline.  The  products  of  land— of  its  minerals,  timber, 
and  crops — and  the  rewards  of  labor  gain  in  advancing  conditions  of 
the  community,  and  gain  in  due  proportion  to  the  g^wth  of  those  in> 
dustries  which  surround  them.  Prosperity  prevSling,  the  prices  of 
land  and  its  products  and  the  wages  of  labor  rise,  because  both  are 
improved;  but  the  commodities  of  handicraft  and  machinery  decline  in 
price  in  inverse  proportion  to  the  improvement  of  the  agencies  which 
they  employ.  As  an  instance  and  proof,  if  any  be  required :  The  official 
reports  of  British  foreign  trade  show  that  of  all  the  multiform  products 
of  British  manufactures  exported,  as  much  might  be  bought  iu  the  year 
1852,  for  $1  as  $2.50  would  purchase  in  1817.  Breadstuff  and  pro- 
visions cannot  be  multiplied  by  the  intervention  of  machinery  and  the 
appliances  of  science,  capital,  and  industry,  in  any  proportion  to  itie 
miraculous  increase  of  metallic  and  textile  feibrics.  Value  being  the 
measure  of  the  resistance  of  nature  to  human  dominion,  or  the  cost  of 
production  at  the  time  of  the  sale  or  exchange,  it  is  manifest  that  the 
farmer's  property,  fixed  in  the  soil  and  minerals,  and  movable  in  animal 
and  vegetable  products,  must  always  relatively,  and  often  absolutely, 
hold  a  high  and  ever-growing  higher  rate  in  comparison  with  Hie  com- 
modities which  converting  skill  has  for  its  subjects.* 

The  one  is  concerned  with  the  vital  laws  of  animal  and  vegetable 
substances,  which  cannot  be  completely  subjected  to  control,  while  the 
other  deals  only  with  the  chemical  and  mechanical  properties  of  dead 
matter,  which  is  without  power  of  resistance. 

We  have  been  tempted  throughout  this  discussion  to  distinguish  the 
labor  of  artisans  from  that  of  tillers  of  the  soil  by  the  use  of  the  tenns 
skilled  and  unskilled.  Such  definitions  are  in  some  degree  warranted 
by  the  much  greater  perfection  that  the  one  has  attained  in  its 
province,  than  the  other  has  yet  achieved  in  the  management  of  its 
subjects.  In  natural, rank,  agriculture  is  the  higher,  because  its  pro- 
ducts are  the  prime  necessaries  of  life,  because  it  was  before  sJl  other 
arts,  and  because  it  is  destined  to  involve  and  employ  a  science  which 
shall  be  a  summary  of  the  vegetable  and  animal  economy,  and  embrace^ 

*  The  cereals  used  for  human  food,  being  subject  to  the  influence  of  the  seasons  aoU 
to  diseases  from  various  causes,  are,  year  by  year,  or  at  short  intervals,  liable  to  greater 
fluctatious  in  price  than  any  other  necessaries  of  life.  Taken  at  longer  periods  and  b 
similar  circumstances,  the  price  is  found  to  remain  about  the  same  through  the  laps*? 
of  two  centuries.  FlesU  meat  has  steadily  grown  dearer,  and  table  vegetable  atJ 
fruits  cau  scarcely  be  compared  with  old-time  prices,  for  they  first  *ippeared  in  n»  <^ 
market  at  a  cumpaiatively  late  date;  but  they  have  risen  in  quality  and  value  prpii> 
giously  since  they  began  to  figure  iu  the  prices-current  of  the  market. 
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besides,  meteorology,  geology,  and  thecliemifitry  of  the  live  earth  which 
it  cultivates,  of  the  air  and  tiie  waters,  and  it  may  be  that  in  time  it 
will  add  the  influences  of  the  planets  and  stars.  This  eminence  once 
attained,  it  will  be  a  skilled  art  in  a  greatly  higher  sense  than  those  , 
which  deal  only  with  the  chemical  and  mechanical  forces  of  inanimate 
matter.  Bnt,  just  becanse  it  is  destined  to  the  highest  rank  and  to 
embrace  so  many  contribnting  departments  of  science  and  art,  it  de- 
pends, through  the  whole  progress  of  its  development,  upon  the  support 
of  its  natural  auxiliaries — upon  all  branches  of  knowledge  and  labor 
that  are  available  for  its  service  and  advancement— another  view  and 
another  corroboration  of  its  dependence  upon  the  industries  which  are 
its  handmaids,  none  the  less  that  they  have  at  the  outset  attained 
more  knowledge  and  power  in  their  easier  spheres  of  service  than  as 
yet  their  royal  mistress  has  achieved. 


MOULE'S  EARTH-CLOSET  SYSTEM. 

The  cleansing  of  farmers'  homes  and  the  preservation  of  the  most 
valuable  manure  that  is  made  on  the  farm  are  subjects  to  which  the 
attention  of  all  who  live  in  the  country,  and  of  all  who  cultivate  the 
soil,  may  most  profitably  be  given.  If  any  are  disposed  to  question  the 
suggestion  that  formers'  homes  are  in  need  of  cleansing,  in  a  country 
that  prides  itself  as  much  as  ours  does  on  its  civilization,  it  will  surely  not 
be  those  who  know  the  details  of  the  mode  of  life  in  the  average  farmer's 
house,  in  even  the  oldest  settled  parts  of  the  country.'  Wo  have  be- 
come familiarized  with  customs  that  have  always  prevail^,  and  wo 
need  to  have  their  defects  pointed  out  to  us.  The  fear  is  tnat,  even 
after  we  recognize  them  as  defects,  we  shall  fall  back  into  our  old  endu-^ 
ranee  of  them,  on  the  principle  of  "  leaving  well  enough  alone,"  which 
sometimes  means  thatf we  blind  ourselves  to  evils  we  have  learned  to- 
bear.  The  necessity  of  a  reform,  for  its  sanitary  and  economic  results, 
and  its  influence  in  the  direction  of  decency  and  refinement,  is  so  urgent 
that  it  is  deemed  proper  to  employ  the  255,000  issues  of  this  report  in 
presenting  folly  what  has  obtained  only  partial  recognition  since  this 
discovery  has  been  promulgated  in  this  country  by  Mr.  Geo.  E.  Waring, 
jr.,  of  Ogden  Farm,  Newport,  Rhode  Island,  whose  aid  has  been  invok^ 
in  the  preparation  of  this  paper. 

The  wastefulness  and  the  danger  of  our  present  system  are  frightful 
to  contemplate,  but  we  keep  ourselves  comfortable  by  not  contemplating 
them.  The  actual  condition  of  at  least  too  many  of  our  farm-houses  is  very 
much  as  follows :  Kot  far  from  the  kitchen-door  there  is  a  gentle  de- 
clivity, leading  often  to  a  basin-like  pool  near  at  hand,  down  which  there 
flows  an  almost  perennial  stream  of  whitened  slops,  containing  all  man- 
ner of  soapy  wastes  and  similar  liquids,  that  cannot  be  turned  to  profit- 
able account  in  the  hog-pen.  Sometimes  the  influence  of  modern  ideas 
has  gone  so  far  as  to  cause  a  drain  to  be  made  to  convey  these  slops  a 
rod  or  two  away  from  the  house,  there  to  accumulate  as  before,  fllling  the 
soil  and  the  air  with  their  offensiveness.  The  desire  (and  a  praiseworthy 
one  it  is)  to  siive  labor  to  the  over-worked  females  of  the  family  reduces 
the  accommodation  for  all  manner  of  liquid  wastes  to  the  least  that  is 
XK)ssible  in  all  the  bed-rooms  of  the  hoase ;  indeed,  Water  is  very  spar- 
ingly used  on  the  upper  floor,  even  for  washing,  and  the  usual  means 
for  getting  it  down  stairs  when  it  has  been  used  is  to  throw  it  out  at 
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the  window,  suggestive  stiUns  discoloring  the  sides  of  many  an  other- 
wise well-kept  house,  beneath  the  windows,  especially  of  the  meo^  bed- 
rooms* At  the  bottom  of  the  garden,  or  at  some  other  Incon  veoi^it  dis- 
tance, stands — ^a  temple  of  defame — the  common  privy  of  the  eatabliali- 
ment,  covering  a  stiQing  vault,  from  the  accumulations  of  which  there 
arises  in  warm  weather  the  vilest  air  to  which  the  human  senses  have 
ever  learned  to  accommodate  themselves ;  while  in  winter  the  cold  blasts 
that  find  easy  passage  through  the  loose  foundation  rise  through  the 
seat,  causing  infinite  discomtbrt  and  danger  to  health.  This  necessary 
resort,  even  of  delicate  women,  whose  condition  should  command  oar 
greatest  care,  is  approached  by  a  path  that  is  often  blocked  ap  with 
snow,  deep  with  mud,  or  overhung  with  di'ipping  trees,  or  overgrown 
with  wet  grass. 

If  the  house  is  in  a  village,  this  walk  is  probably  so  exposed  to  the 
public  gaze  that  women  are  often  tempted  to  postpone  their  visits  until 
nightfall.  This  and  the  neglect  that  comes  of  the  dislike  to  en- 
counter cold  and  wet  arc  fertile  causes  of  the  ill-health  for  which 
country  women  are  especially  noted. 

Taking  the  whole  country  into  consideration,  the  conditions  described 
above  are  certainly  as  good  as  the  average  in  the  case  of  those  who 
live  on  farms  and  in  smail  towns — probably  better  than  the  average— ^nd 
they  indicate  how  far  we  fall  short  of  being  a  civilized  people.  It  is 
true  that  our  middle  and  lower  classes  are  better  fed  than  those  of  most 
other  countries,  or  at  least  they  would  be  if  they  knew  how  properly  la 
cook  and  serve  the  excellent  raw  material  with  which  they  are  supplied; 
that  they  are  very  much  more  handsomely  and  perhaps  moreoomfortab-y 
clothed ;  that  their  houses  are  better  furnished  ;  that  thej  have  much 
more  than  the  average  facilities  for  education  ;  and  that  they  have,  on 
many  subjects,  much  more  than  the  average  intelligence.  Their  pro- 
gress in  these  respects  has  been  all  that  could  be  hoped  for.  But,  for 
all  this^  they  not  only  lack  some  of  the  most  important  comforta  and 
decencies  of  life;  they  do  not  even  know  that. they  lack  them;  and 
their  false  sense  of  delicacy  is  generally  very  much  shocked,  if  we  tell 
them  precisely  what  they  lack.  With  bodies  that  are  susceptible  to  the 
poisonous  influences  of  putrefying  filth,  with  their  health  more  or  leaS 
constantly  subject  to  these  influences,  and  with  their  hearts  torn  by  tfae 
loss  of  friends  who  have  fallen  victims  to  malarial  diseases,  they  hveos, 
indifi'erent  to,  if  not  ignorant  of,  the  dangers  and  discomforts  that  sor- 
round  them.  They  are  busy  in  accumulating  the  means  for  more  lux- 
ury while  they  remain  blind  to  improvements  which,  costing  compara- 
tively little,  would  prolong  their  lives,  secure  exemption  from  disease, 
and  make  their  homes  much  more  fit  abodes  for  an  intelligent  and  pros- 
perous, people. 

To  illustrate  more  exactly  what  is  meant,  it  is  only  necessary  to  refer 
to  the  personal  care  of  the  sick.  Of  all  the  duties  that  devolve  upon 
us,  none  are  at  once  so  barbarous  and  so  distressing  as  that  which 
even  the  most  delicate  and  refined  persons  are  ciilled  on  to  perform  in 
the  ofilces  of  the  sick  chamber,  distressing  alike  to  the  patient  and  u> 
the  attendant.  We  surround  our  suiieriug  friends  with  every  comforx 
to  which  we  are  accustomed,  and  try  in  every  usual  way  to  alleviate 
their  pain  and  to  provide  delicacies  and  luxurious  surroundings,  to  make 
them  feel  our  love  for  them,  yet  we  neglect  a  simple  precaution  that. 
costing  less  trouble  than  the  gathering  of  a  bunch  of  flowers  for  their  bed- 
sides, would  save  them  and  ourselves  from  an  oflense  for  which  oar  beC 
efforts  in  other  respects  are  a  poor  compensation. 

Surely  it  is  not  too  much  to  say  that  no  house,  however  well  appwiVca 
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in  other  respects,  is  a  fit  abode  for  civilized  women,  nor  a  fit  place  in 
which  to  bring  up  their  children,  that  is  not  sapplied  with  the  simple 
conveniences  that  will  enable  them  to  attend  to  the  calls  of  nature  with- 
out exposing  themselves  to  the  pablic  gaze,  to  the  inclemency  of  the 
weather,  and  to  the  foul  odors  of  a  common  privy.  This  is  i)lain  language, 
as  the  subject  demands.  Leaving  out  all  other  considerations,  the  pro- 
poi^ed  reform  should  secure  the  best  efforts  of  all  sensible  men  and 
women,  for  the  single  reason  that  it  will  secure  relief  from  an  evil,  our 
tolerance  of  which  almost  justifies  Mr.  Darwin's  theory  of  our  origin. 

THE  QUESTION  OF  HEALTH. 

But  other  considerations  arc  no  less  important.  They  are  consid- 
erations of  fact  rather  than  of  sentiment;  but  when  they  come  to  be 
appreciated,  they  will  be  seen  to  have  a  crowning  force.  They  are :  1. 
The  question  of  health.  2.  The  question  of  economy.  The  sanitary  ques- 
tion is  placed  first,  because,  however  carefully  we  may  practice  economy 
and  increase  material  prosperity,  we  shall  profit  little  if  we  have  not  the 
healttf  to  eiyoy  our  possessions,  and  because  the  most  important 
item  of  the  wealth  of  a  nation  is  its  population.  Great  [irosperity  comes 
of  the  works  of  great  numbers,  and  anything  that  tends  to  lower  the 
death-rate,  and  so  increase  the  rapidity  with  which  population  is  multi- 
plied, will  have  a  controlling  influence  on  the  accumulation  of  wealth  by 
the  development  of  national  resour(*,es. 

We  have  not,  as  yet,  in  this  country  sufficient  statistics  on  which  to 
base  a  reliable  computation,  nor,  perhaps,  would  it  be  possible  to  form, 
irom  the  vital  statistics  of  any  country,  an  exact  estimate  of  the  influ- 
ence of  any  given  class  of  causes  in  producing  death.  At  the  same  time 
there  are  on  record  striking  instances  to  show  how  directly  fatal  the 
poisonous  exhalations  of  domestic  filth  may  be. 

In  a  report  made  by  the  general  board  of  health,  concerning  cn^.rtain 
improvements  in  London,  it  is  stated  that  m  Lambeth  Square,  occupiexl 
by  a  superior  class  of  operatives,  in  the  recei])t  of  high  wages,  the  deaths, 
which  in  ordinal^  times  were  above  the  general  average,  or  more  than 
'60  iu  1,000,  had  risen  to  a  rate  of  55  in  1,000.  By  the  aln)lishiug  of  cess- 
pools, which  were  within  the  houses,  and  the  substitution  of  water- 
closets,  and  with  the  introduction  of  tubular,  self-cleansing  house-drains, 
the  mortality  has  been  reduced  to  13  iu  1,000. 

The  ruductioD  of  the  mortalitv  woa  effected  procinely  among  the  same  occupants 
witbont  any  change  in  their  habits  tv'bat-ever. 

8ewen  are  letia  imiMirtant  than  the  houtMMlraius  and  water-closets,  and,  if  not  carry* 
ing  niacb  water,  may  becumn  cets8-p<x>ls.  Iu  the  case  of  the  8qnare  juHt  reft*rred  to,  when 
cO0»-p«N>U)  and  drains  of  depoHit  were  removed  without  any  altMratiuu  whatever  iu  the 
a4jacent  sewers,  feveni  disappeared  from  house  to  house  as  these  receptacleH  were  tilled 
up,  and  the  water-closet  apparatus  substitute«l,  merely  in  consequeuce  of  the  removal 
of  the  deeomiM)siug  matter  from  beneath  the  houses  to  a  distant  sewer  of  deposit  or 
open  water-course. 

If  the  mortality  were  at  the  same  rate  as  in  the  model  dwellings,  or  in  the  improved 
dwellings,  iu  Lambeth  Square,  the  auuual  rleaths  for  the  whole  of  the  metropolis  would 
be  'is.OUU  less,  and  for  the  whole  of  Buglaud  and  Wales  170,000  less  than  the  actual 
deaths. 

If  the  rednccd  rate  of  mortality  in  these  dwellings  should  continue — and  there  appears 
to  be  uo  reason  to  suppose  that  it  will  uot-^the  extensiou  to  all  towns  which  have  lieea 
afi'ectMl,  of  the  improvemeuts  which  have  been  applied  in  these  litiiltliugs,  would  raise 
the  average  age  at  death  to  abuni  forty-eight,  iustead  of  tweuty-uiue,  the  present 
averu|<e  age  at  death  of  the  iu  habitants  of  towns  iu  all  England  aurl  Wales. 

Of*  course,  nothing  iu  our  smaller  towns  or  in  the  country  at  all  com- 
parable with  tbe  conditious  existiug  iu  Lambeth  Square  cau  be  found; 
but  the  very  remarkable  improvement  of  health  that  Ibilowed  l^ej^>Rn^-r 
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fication  of  those  houses  points  plainly  to  the  danger  of  allo^ring  sud 
offensive  accumulations  to  exist,  where  their  influence  can  reach  oar  own 
dwellings. 

Another  instance  in  this  country  may  be  cited  as  having  a  more  direct 
bearing  on  the  circumstances  of  which  we  speak: 

Pittsfield  (Massachusetts)  stands  hi&^h  up  in  a  mountainous  couiiti^. 
with  every  natural  condition  that  could  be  asked  for  perfect  heaitiifQl- 
ness.  Probably  there  are  few  healthier  towns  in  America.  In  the 
outskirts  of  the  town  stands  the  Maplewood  Young  Ladies'  Institote,  a 
school  that  had  long  been  noted  for  the  salubrity  of  its  situation,  and 
was  in  all  respects  of  good  repute. 

In  1864  many  of  the  inmates  of  this  school  were  attacked  with  typhoid 
fever,  under  circumstances  that  induced  the  appointment  of  a  committee, 
consisting  of  Drs.  A.  B.  Palmer,  C.  L.  Ford,  and  Pliny  Earle,  (professors 
in  the  Berkshire  Medical  College.)  The  following  extracts  are  taken 
from  their  report : 

For  the  purposo  of  presenting  some  facts  in  the  order  in  which  thoy  occurred,  aid 
becautte  siibseqaent  events  seem  to  make  this  statement  nec^sary,  we  would  here  say, 
thoujrb  somewhat  oat  of  logical  order,  that  during  the  time  lAiicb  bad  elapsed  Utveen 
the  closing  of  the  term,  on  the  10th  of  Au(||ust,  and  our  visit  of  inspection,  od  thoJJOth  of 
September,  great  chauges,  in  accordance,  it  is  aUeged,  with  previous  plans,  haid  beea 
efieoted  at  Mnplewood.  The  old  corridors,  to  which  wo  shall  hcrealler  refer,  bad  Ue«o 
replaced  by  entirely  new  ones,  lighted,  elevated,  and  much  improved  in  coDStraction. 
The  privies  or  vaults,  hereafter  to  be  described,  had  been  completely  removed,  even  to 
their  foundation-stones,  together  with  earth  which  waa  around  them,  and  their  places 
obliterated  by  freshly-drawn  earth,  while  others  of  proper  construction  bad  beeusab- 
Btituted.  Some  uew  drains  had  been  dug,  and  a  largo  and  deep  cess-pool,  at  a  consider- 
able distance  from  the  buildings,  was  l^iug  constructed,  to  receive  the  slops  of  the 
kitchen,  the  chambers,  and  the  laundry.  The  ground  near  tho  buildiugs,  from  vblcb 
a  bam  bad  been  removed  during  the  warm  season,  had  been  for  the  most  part  det'ply 
.covered  with  fresh,  clean  earth.  An  offensive  pool  in  tile  barn-yard  had  been  fille<l  ap< 
Lime  bad  been  freely  scattered,  the  building  within  had  been  woU  washed,  veatikted, 
and  disinfected  by  lime,  and  the  furniture  freely  exposed  to  air  and  light. 

Onr  speq^al  inquiries  embraced  seventy-seven  pnpils,  theentiro  number  vbobairded 
and  roomed  in  the  seminary  buildings  during  the  fast  month  of  the  term.  Beplies  to 
the  circular  were  receive^  from  seventy-four  pupils  or  their  friends ;  aod  from  these 
replies  it  appears  that  fifty-one  have  had  typhoid  fever,  including  those  cases  of  pupiJ 
residing  in  the  house  already  referred  to.  The  disease  has  been  pronounced  "  tjpbwd 
fever,"  with  singular  uniformity,  from  sources  widely  remote,  in  the  many  di*taDt 
homes  to  which  the  pnpils  repaired.  Three  or  four  were  reported  of  a  mild  form,  well 
as  would  be  called  by  some  authors  **  abortive  typhus ;"  but  a  very  larf^  propottjou 
of  the  cases  are  represented  as  severe  in  form  and  continuing  for  several  weeks.  0* 
the  twenty-three  not  reported  as  having  hiul  typhoid  fever,  nine  or  ten  had,  in  ft  muaer 
form,  premonitory  symptoms,  which  speedily  yielded  to  treatment ;  one  had  dj-scDttty; 
one  reported  "slow  fever;"  one  "anaemia:  "  two  "  unwell,"  nature  of  case  not  stated; 
and  eight  rcmorted  themselves  as  "  well "  in  the  institute,  and  for  a  short  timeaft^* 
ward.  Of  the  fifty-one  cases  of  typhoid  fever  among  the  pupils,  thirteen  temiiuaw 
fatally,  or  about  25.5  per  cent.    The  remainder  have  more  or  less  perfectly  reoovflre* 

The  very  large  proportion  of  so  great  a  number  of  persons  being  ill,  and  havag 
typhoid  fever  within  so  short  a  period,  points  unequivocally  to  something  pecaliarm 
their  condition ;  to  their  exposure  to  noxious  inliuences  of  some  kind,  either  io  tlieir 
locality,  their  diet,  or  their  habits.  This  will  bo  moi-e  strikingly  seeu  when  the  eam* 
tar^  condition  of  these  persons  is  compared  with  that  of  the  community  at  larg^°J 
which  they  were  suiTOunded.  Of  the  seventy-four  resident  pupils  heard  from,  auty- 
six  are  reported  as  having  had  illness  of  some  kind  at  the  close  of  the  school,  orsooo 
after.  This  is  a  proportion  of  thirty-three  thirty-seventlis,  or  nearly  90  per  <;^*i  J;: 
these  same  seventy-four,  fifty-one  had  tyi>hoid  fever,  or  a  proportion  of  nearly  wp^ 
cent*  If  all  the  people  in  the  town— say  eight  thousand— had  been  affected  in  ftD«qo^ 
proportion,  more  than  seven  thousand  would  have  been  ill  during  these  few  ''^e^J*'.*; 
about  five  thousand  five  hundred  o!  them  would  have  had  typhoid  fever;  andof  Ui»« 
over  one  thousand  three  hundred  and  seventy-five  would  haiTJ  died.  If  it  woaW  w» 
more  just  comparison  to  take  the  whole  family  at  Maplewood  into  the  mco^^'''^ 
mating  the  number  at  one  hundred  and  twelve,  fifty-six  bad  typhoid  ferer,  ot^J^ 
cent. ;  and  of  these  fifty-six,  sixteen  died,  or  over  2H.6  per  cent.  These  pnjPJ^Sd 
apx>lied  tK)  tho  whole  population  of  eight  thoneand,  would  give  four  thonsana  of  «yP°^ 
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fover  in  the  same  time ;  and  of  these  one  thonsand  one  hundred  and  forty  would  have 
died.  Accordiuj^  to  the  testimony  of  the  practioing  physicians  of  Pittsi)eld,  the  num- 
ber of  cases  of  real  typhoid  fever  during  this  |)erioa,  aside  from  those  affeoted  by  the 
inflnences  at  Maplewood,  was  small;  some  physicians  not  having  had  any,  others  hay- 
ing had  two  or  three. 

•  «*«•»« 

A  few  rods  cast  of  the  northeast  comer  of  the  east  building  was  situated,  until  re- 
moved in  July,  a  bam  which  had  been  there  for  many  years,  and  the  barn-yard,  which 
extended  toward  the  east  building,  waS  in  part  lower  than  the  surrounding  ^und, 
coDtaining  water  in  which  swine  were  reported  to  have  waUowed  and  which  fire- 
qaently  emitted  offensive  ddors.  The  kitchen-drain  opened  some  eightv  or  ninety  feet 
from  the  comer  of  the  building ;  and  though  an  attempt  was  made  by  a  temporary 
expedient  to  cover  the  course  of  the  stream  of  slops  flowing  from  the  large  kitchen,  it 
was  bat  partially  effected,  and  in  the  hot  weather  unpleasant  odors  issued  from  tnia 
source. 

The  drain  from  the  laundry  under  the  west  building  opened  upon  the  surface  of  the 
I^TOund  fifty-six  paces  southwest  from  the  southwest  comer  of  the  ballding,  and  thirty 
feet  frop  the  sidewalk  of  the  public  street ;.  and  the  water  from  it,  after  being  detained 
and  partially  absorbed,  as  alleged  by  the  principal,  in  a  large  covered  cess-pool,  issued 
at  the  point  before  mentioned,  sometimes,  at  least,  in  a  condition  to  annoy  those  who 
passed  m  its  vicinity.  ^The  committee  observed  a  small  cess-pool  near  this  point,  but 
it  appeared  not  to  have  been  recently  used  as  a  receptacle  at  the  time  of  their  inves- 
tigation. • 

The  vaults  of  the  old  privies,  which  had  both  been  removed  when  the  committee 
made  their  inspection,  were  represented  to  them  as  having  been  shallow,  and  filled 
nearly  to  the  surface  of  the  ground  with  semi-fluid  materiaSs,  as  they  were  the  recep- 
tacle of  the  slops  from  the  chambers. 

One  of  them  was  once  cleaned  out  at  night,  in  the  course  of  the  hot  season  of  last 
summer. 

The  testimony  as  to  the  necessity  of  closing  windows  against  offensive  odors  comes 
to  us  from  sources  hundreds  of  miles  apart,  in  letters,  in  oral  statements  from  living 
witnesses,  and,  as  reported  by  their  friends,  from  the  lips  of  those  who  will  speak  no 
more. 

This  was  stated,  not  of  one  room  only,  but  of  several,  and  of  rooms  in  both  build- 
ings ;  and  not  alone  of  the  windows  of  the  dormitories,  and  in  the  night,  but  of  some 
of  the  recitation- rooms,  and  in  the  day-time. 

Not  without  interest  in  connection  with  this  subject  is  the  ascertained  fact  concern 
lug  the  occupants  of  the  southeast  comer  room  in  each  story  of  the  west  building,  the 
rooms  most  directly  connected  with  such  sources  of  contamination.  The  lower  room 
was  occupied  by  tluee,  all  of  whom  were  dangerously  sick,  and  one  died.  The  two  who 
occupied  the  corresponding  room  of  the  second  story  had  a  severe  and  protracted  fever, 
while  the  teacher  and  her  sister,  who  occupied  the  room  in  the  third  story,  directly 
over  these,  both  died.  Indeed,  a  fact  whicn  has  not  yet  been  alluded  to,  but  which 
must  be  stated  in  order  to  give  a  complete  view  of  the  case,  seemed  to  indicate  that  the 
morbid  influence  was  not  entirely  confined  to  the  grounds  of  Maplewood.  In  a  well- 
appointed  dwelling,  directly  west  of  the  premises,  on  the  opposite  side  of  the  public 
street,  two  cases  of  typhoid  fever  occurred,  and  several  other  members  of  the  tamily 
saffered  from  other  forms  of  ill-health,  accompanied  by  decided  derangement  of  the 
stomach  and  bowelst  and  some  of  the  members  of  a  family  in  an  adjoining  house  were 
reported  to  have  suffered  from  some  similar  form  of  disease. 

Whatever  theoretical  view  of  the  subject  be  taken,  the  conclusion  is  the  same,  that 
the  local  sanitary  conditions  of  the  place  must  be  mainly  held  responsible  for  this 
painfrii  calamity. 

To  whatever  extent  the  ignorance  of  sanitary  laws  may  shield  the  violator  from 
moral  respousibility,  it  will  not  abate  the  physical  penalty  of  such  violation.  This 
will  fall  with  the  same  force  upon  the  unconscious,  the  ignorant,  the  helpless,  and  the 
morally  innocent,  as  upon  the  intelligent,  the  powerful,  and  the  wicked.  It  is  too 
much  the  custom  to  attribute  all  cases  of  sickness  and  death,  however  palpably  the 
result  of  violated  laws,  to  a  special  mysterious  Providence,  or  to  the  decrees  of  fate, 
forgetting  that  without  a  miracle  aU  natural  events  are  the  results  of  natural  causes, 
and  that  over  such  causes  men  have  no  control.  Though  there  is  a  Providence  over 
all,  it  should  be  remembered  that,  in  the  world  of  nature,  that  Providence  operates  in 
accordance  with,  and  by  the  means  of,  established  laws.  Though  the  hairs  of  our 
heads  are  all  numbered,  and  not  a  sparrow  falls  to  the  ground  without  our  Father's 
notice,  yet  the  number  of  our  hairs  is  determined  by  the  hxed  principles  of  our  oraan- 
ization,  and  every  sparrow  which  falls  to  the  ground  does  so  in  accordance  with  laws 
established  at  the  dawn  of  creation. 

T:»  prevent  the  poison  of  typhoid  fever,  when  taken  into  the  system,  from  producing 
its  legitimate  effects,  except  by  natural  agencies,  would  require  as  positive  a  miracle  as 
to  jestore  a  jMveied  head  or  arrest  the  course  of  the  heavenly  bodies  in  their  spheres. 
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Instead  of  cloaiug  our  eyea  and  sootbing  onr  minds  by  casting  tbe  responubUit^  d  i 
great  calamity  apon  Providence,  we  shoold  look  to  the  physical  conditions  pnMUGBg 
it,  and  see  whether  those  conditions  are  removable,  or  whether  the  conaeqnenoea,  bj 
human  foresight  and  agency,  conld  have  been  prevented.  Until  this  is  done  nuat  get 
.erally  and  more  effectuaUy  than  heretofore,  such  calamities  will  continae  to  ocenr. 

This  report  has  been  thns  fully  qaoted  from  for  the  reason  that  it  sets 
forth  with  the  most  convincing  force  the  dangers  to  which  all  mismsa- 
agemeutof  organic  filth  subjects  us.  It  is  true  that  few  private  houses- 
even  when  in  the  immediate  neighborhood  of  barn-yards,  pig-sties,  sad 
common  privy-vaults — are  subject  to  such  a  combination  of  evfls  » 
existed  at  Maplewood,  but  the  difference  is  one  of  degree,  not  of  ktod, 
and  in  proportion  as  the  causes  exist,  in  just  that  proportion  most  thdr 
effects  be  feared.  Dr.  Carpenter,  a  high  authority  in  sanitary  maueiv 
in  England,  says : 

The  following  case  may  bo  added  in  proof  of  the  potency  of  an  atmospbero  ohat]^ 
with  putrescent  emanations  in  rendering  the  system  liable  to  the  attaoKS  of  cyaMitic 
diseases  of  various  kinds. 

A  manufactory  of  artificial  manure  formerly  existed  immediately  opposite  Chriit 
Church  workhouse,  Spitalfields,  which  building  was  occupied  by  about  four  bnndrad 
children,  with  a  few  adult  persons.  Whenever  the  works  were  actively  earned  on. 
particularly  when  the  wind  blow  in  the  direction  of  the  house,  there  were  produoed 
numerous  cases  of  fever  of  an  intractable  and  typhoid  character;  a  tsrphoid  tendency 
was  also  observed  in  measles,  small-pox,  and  other  infantile  dlseaiiee,  and  for  some  tune 
there  prevailed  a  most  unmanageable  and  fatal  form  of  apthas  of  the  month,  ending  ia 
gangrene.    Many  deaths  occurred. 

The  proprietor  of  the  manufactory  was  compeUed  to  close  his  establishment!  and  the 
children  returned  to  their  ordinary  health. 

Five  mouths  afterward,  the  works  were  recommenced.  In  a  day  or  two  sabae- 
qnently,  tbe  wind  blowing  fix>m  tbe  manufactory,  a  most  powerful  stench  perraded  tbe 
building.  The  night  following,  forty-five  of  the  boys,  whose  durniitorit* directly  &ced 
the  manufactory,  were  again  suddenly  seized  with  ^rrhea;  while  tbe  giri%  whose 
dormitories  were  in  a  more  distant  piut,  and  faced  in  a  differsnt  directba^  escaped. 

The  manufactory  having  been  again  suppressed;  there  was  no  snbeeqaent  letozn  of 
diarrhea. 

Dr.  Williams,  anthor  of  Principles  of  Medicine,  speaking  of  the 
Bonrces  of  filth  and  foul  air,  says  : 

The  soil  which  drains  fhnn  habitations  contains,  in  addition  to  exovement,  diitr 
water,  the  wnshings  and  remnants  of  animal  and  vegetable  matter  nsed  as  food,  sad 
other  ofial.  All  these  are  mixed  together  and  stagnant  in  tbe  corrupting  sloogb  Utst 
is  retained  in  cess^pools  and  privies  or  that  is  carried  into  sewera  Kvery  ill-dniscd 
house  has  a  Pandora's  box,  ready  to  pour  forth  its  evils  when  occasion  oiflha.  *o*l 
always  oozing  them  out  in  degrees  sufficient  for  the  Impairment  of  health* 

These  oiatenals  continually  p(>i8on  both  air  and  water ;  and  typhoid  fever,  dianbex 
cholera,  dysentery,  dyspepsia,  inappetency,  general  weakness*  and  mal-nntritisB  sx« 
the  results  of  their  pestiforoua  oi>oration,  acting  in  different  degrees.  • 

Dr.  Stramm,  of  Berlin,  in  advocating  sanitary  reform  asa  sore  means 
of  annihilating  nearly  all  epidemic  diseases,  says:  "  Before  ereedo^ 
fitatues,  building  museums,  and  buying  ex]iensivo  pictures,  towB? 
should  be  relieved  of  bad  odors  and  fermenting  putrescence  f^  andadd& 
that ''  good  privies  are  far  higher  signs  of  civilization  than'  grand  pal- 
nc'ies  and  museums  of  art..'' 

The  medical  officer  of  health  of  the  city  of  Dublin  says : 

Typhoid  fever  is  alx)ut  the  most  pmrentible  of  diseases,  yet  of  this  alTectioa  oat 
bmndrt'd  and  forty  thousand  caseB  oeour,  and  at  least  twenty  thoosand  yonng  persos 
including  many  of  the  flower  of  the  people,  die  every  year  in  EuglancL 

The  name  "nigh^soil  fevor''  has  been  given  to  typhoid  fever,  so  direc: 
ly  has  night-soil  (imperfectly  kept)  been  proven  to  be  the  cause  of  tlii^ 
disease.  Evidences  miglit  bo  indefinitely  adduced  to  prove  the  conuK- 
tiou  between  foul  emanations  from  decaying  organic  flJth  and  many  ui 
the  most  depressing  and  most  Skt^  of  .the  epideuiic  diseases.    AmW 
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these  may  be  cited  the  National  Hotel  disease  in  Washington,  at  the 
time  of  the  inaugaration  of  President  Bachanan,  in  1857,  which  was 
occasioned  by  the  obstrnction  of  a  privy-drain ;  ana  the  death  of  Prince 
Albert,  from  tyi>hoid  fever,  caused  by  gases  escaping  from  a  break  in 
the  sewer  of  Windsor  Castle,  directly  ander  his  library  floor.  The  re- 
cent severe  attack  of  typhoici  fever,  which  so  nearly  proved  fatal  to  his 
son,  the  Prince  of  Wales,  was  caused  by  a  defect  in  a  water-closet  in  an 
English  country  house  at  which  he  was  visiting. 

The  matters  of  which  we  are  treating  exert  their  injurious  effects,  not 
only  by  means  of  foul  gases  arising  from  their  putrefaction,  but  equally, 
in  certain  cases,  by  the  infiltration  of  their  liquids  through  a  porous 
soil  into  drinking-water  wells  and  springs.  It  is  a  singular  fEict  that 
water  thus  contaminated  is  often  peculiai'ly  clear,  sparkling,  and  pleas- 
ant to  the  taste,  showing  that  the  insidious  poison  of  fec^  matters  is 
unaffected  by  passing  through  a  soil  that  retains  all  perceptible  foul- 
ness. 

At  Williamstown^  Massachusetts,  there  occurred,  in  1860,  an  epidemic 
of  which  the  following  account  is  given  in  the  Maplewood  report : 

Alxmt  the  middle  of  lane,  1860,  typhoid  feyer  broke  out  in  a  boordiDg-hooae.  Hie 
whoto  Donilrar  sitting  at  the  table  was  from  thirty  to  thirty-five  persons,  mostly  stn- 
deots  of  Williams  CoUege.  In  the  course  of  two  weeks  the  greater  portion  of  these 
boarders  were  affected,  twenty  or  more  of  the  students  falling  sick. 

Dr.  8.  Dnocon,  one  of  the  physicians  who  attended  the  oaeee,  and  made  the  investiga- 
tion, says,  in  bis  commanication: 

On  the  I8th  of  Jane,  I860.  I  was  called  to  visit,  professionally,  one  of  the  boarders, 
an{l  found  him  sufferins  with  the  initiatory  symptoms  of.  typhoid  fever.  At  this  time 
there  was,  to  my  knowledge,  but  one  case  of  fever  in  town.  The  patient  was  removed 
from  his  lodgings  in  the  college  to  this  boarding-hoase,  for  the  sake  of  greater  con- 
venience in  core  and  treatment,  and  continued  to  use  the  water  from  the  well  on  the 
premises  for  at  least  ten  days  from  the  first  visit. 

This  patient  was  under  treatment  for  about  six  weeks;  and  though  having,  at  times, 
unfavorablesymptoms,  he  at  leneth  recovered.  About  the  last  of  June  the  oases  began 
to  multiply  rapicUy  among[  the  boarders;  and,  as  the  disease  had  not  made  its  appear- 
ance in  tlie  town,  the  conviction  was  forced  upon  my  own  miud  that  its  origin  was 
local  and  that  a  solution  of  the  problem  might  be  found  by  an  examination  of  the 
premises.  The  building,  cooking-api>aratus,  and,  in  Csct,  the  whole  house,  was 
minutely  inspectecL  without  disco verixig  any  cause  for  the  sudden  development  of  the 
disease;  but  out  of  doors  was  found  wlmt  was  thought  at  the  time  to  be  a  satisfactory 
explanation  of  the  phenomena. 

A  drain,  which  received  aU  the  refrise  of  the  house,  was  found  to  be  choked  near  its 
exit  into  another  drain,  which  conveyed  snrfaoe-water  from  a  highly-cultivated  field, 
aod  which  also  ran  near  the  well.  The  season  was  uncommonly  wet,  and  the  earth 
in  the  immediate  neighborhood  of  the  well  was  so  completely  saturated  with  organic 
matter  that  it  oozed  through  the  ground  and  stood  in  pools  of  pntresoence  on  the  sur- 
fiftce.  Nearly  two-thirds  of  the  inmates  sickened;  and,  though  the  cases  differed  in 
severity  and  duration,  yet  all  presented  the  unmistakable  phenomena  of  typhoid 
fever.  There  were  no  deaths,  /^ong  the  boarders  were  a  number  who  did  not  drink 
the  water  at  dinner,  and  of  these  it  was  remarked  that  not  one  sickened  f  The.  family 
of  one  of  the  professors  of  the  college,  living  in  an  acUoining  house  and  using  water 
fix>m  this  well,  sickened  like  the  others;  the  professor,  who  drank  no  water  at  dinner, 
alone  escaped.  I  am  tolerably  familiar  witn  typhoid  fever,  and  have  never  had  a 
doubt  that  the  disease  appearing  at  that  house,  and  which  was  associated  with  drink- 
ina  that  water,  was  typhoid  fever.  All  that  drank  the  water,  unboiled,  had  the  disease; 
all  who-  avoided  it  in  this  state  escaped.  It  appeared  that  the  action  of  heat  rendered 
the  water  innocuous,  either  by  volatilizing,  coagulating,  or  otherwise  changing  the 
organic  matter. 

Though  several  of  the  students,  after  becoming  ill,  went  to  their  homes  and  suffered 
there  sickness,  no  case  is  mentioned  of  the  disease  having  spread  from  them  t<o  others. 
One  of  the  other  gentlemen,  in  his  communication,  says:  "vVe  thought  the  illness  was 
ironi  the  water :  1st.  Because  of  the  drain  so  emptying  that  the  foul  wat>er  ran  directly 
into  the  well  from  which  we  drank.  2d.  Because,  of  some  thirty  or  thirty-five  boarders, 
All  at  the  same  table,  those  who  drank  tea  and  coffee,  exclusively,  three  times  a  dav, 
^(ood  there  were  several  such,)  escaped  aU  s^ptoms,  as  well  as  those  who  took  ale 
JTor  dinner,  ainl  tea  and  coffee  at  the  morning  and  evening  meals.  3d.  It  could  not 
.  JiaveiurJBen  jfrom  Impure  jair,  jitudy,  or  .epidemic  jnflnepce,  as  .pone  in  the  .town  .were 
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affected,  aavo  parties  who  used  the  water ;  and  mamy  vbo  were  sick  wero  among  thelasot 
Btndents.  4th.  Those  were  the  subjects  of  the  severest  sickness  who  were,exelasiTdj, 
drinkers  of  water.  One  of  the  sick,  who  noyer  used  any  other  drink,  was  oonfiiud 
eieht  weeks,  and  was  unable  to  fiU  his  appointment  on  commencement^y. 

**  Another,  who  drank  water  moderately,  and  only  at  dinner,  had  the  disetieini 
much  milder  form,  and  was  confined  a  very  much  shorter  time." 

This  gentleman,  the  writer  of  the  account,  was  seized  on  the  25th  of  June,  and  he 
says :  "At  or  within  a  day  or  two  previous  to  and  after  my  illness,  several  of  the 
boarders  were  seized  with  similar  svmptoms  and  sent  home." 

From  these  data  it  appears  that  the  cases  continued  to  occur  from  near  the  time  of 
the  attack  of  the  first,  until  idJ  were  affected.  Some  resisted  the  Infinenee  of  the 
water  longer  than  others,  but  all  were  taken  within  a  period  of  ten  days.  The  water, 
when  carefiillv  noticed,  was  found  to  taste  and  smell  of  the  sewerage,  though  irhea 
served  upon  the  table  with  ice  these  qualities  were  not  perceived. 

Dr.  Bochanan,  in  the  appendix  to  twelfth  report  of  the  medical  offi- 
cer of  the  privy  conncil,  (British,)  publishes  the  result  of  an  investiga- 
tion of  an  outbreak  of  typhoid  fever  in  the  village  of  Wicken  Bonant^ 
among  persons  who  drank  water  from  a  well  into  which  the  dramageof 
a  privy  found  its  way  through  a  gravelly  soil.    In  this  paper  he  says: 

Of  the  forty-five  cases,  five  have  occurred  among  the  one  hundred  and  eigV 
teen  people  who  get  their  water  from  private  wells.  Two  of  these  five,  how- 
ever, had  been  lodging  in  houses  supplied  by  the  public  well,  and  two  others  of  the 
five  are,  at  the  time  of  visit^  of  new  occurrence,  and  their  nature  is  still  somewhat  db- 
certain.  Thus  only  one  positive  case  occurred  in  five  months  among  the  one  handred 
and  eighteen  persons  who  drank  water  from  private  wells.  The  remaining  forty  (or, 
adding  two  or  the  above  patients,  forty-two)  cases  occurred  among  eighty-ei^t  per- 
sons who  had  no  source  oi  wate]>supply  except  the  pariah  well,  some  of  them,  bow< 
ever,  occasionally  taking  water,  when  it  could  be  had,  from  the  brook.  Tfaov  ««n 
thus,  among  persons  getting  water  from  private  wells,  less  than  3  per  cent  attaekM 
by  fever;  among  persons  getting  water  from  the  parish  well  over  46  per  oeotwerc 
attacked.  No  other  general  dinerencc^  except  the  source  of  water-snpply^ttn  be 
observed  between  the  families  which  suffered  and  .those  which  did  not  suffer  fitiin  the 
fever. 

The  measures  that  appear  necessary  for  the  permanent  improvement  of  therillace, 
and  for  putting  it  in  a  condition  in  which  such  epidemics  as  the  present  shoold  m 
impossible,  are  essentiaUy  the  supply  of  pure  water  and  the  safe  disposal  of  aUexen- 
ment.  In  view  of  the  experience  which  I  have  gained  in  another  inqniiy,  as  to  taa 
operation  of  earth-closets,  I  venture  to  affirm  that  the  adoption  is,  for  Wvdtsa  Bonant, 
by  far  the  most  available  way  of  compassing  the  latter  of  these  ends. 

Professor  S.  W.  Johnson,  of  Yale  College,  in  an  article  on  the  earth- 
closet  system,  says : 

Most  often  it  is  our  drinking-water  that  brings  into  us  the  contaminatioiL  Nf^ 
Haven  is  built  upon  a  gravel  plain,  and  the  open  soil  gives  free  passage  to  the  liquids 
that  fall  upon  it.  In  multitudes  of  cases  the  well  is  i)ut  a  few  yards  or  feet  tnm^ 
cess-pool,  that  receives  the  kitchen  slops  on  one  hand  and  a  privy-vault  on  the  (rtb^ 
Earth  has  a  remarkable  power  of  absorption  and  disinfection,  but  this  power  ehiefly 
resides  in  its  fine  and  impalpable  portions — in  the  clay,  and  not  in  the  coarse  particles 
of  sand.  A  well,  distant  fifty  feet  horizontally  from  a  privy- van  It,  both  in  a  ela^^ 
soilj  the  writer  knows,  has  yielded  excellent  drinking-water  for  thirty  years,  as  attested 
by  Its  taste,  and  b^  the  fact  that  for  that  period  no  case  of  fever  occurred  on  toe 
premises.  The  writer  knows  another  well,  similarly  situated,  in  New  Haves,  which 
furnished  good  water  for  about  five  years  after  it  was  excavated,  in  what  was  oiitu 
then  a  vacant  lot,  but  after  this  interval  became  unpleasant  in  taste,  its  flavor  plauuj 
Bucgesting  the  nature  of  its  impurities. 

In  his  researches  on  the  cholera,  in  Bavaria,  in  1854,  Pettenkoffbr  traced  its  spread 
in  several  cases,  in  the  most  indubitable  manner,  to  the  use  of  water  which  had  been 
in  contact  with  Ae  foeces  of  cholera  patients. 

The  use  of  open  vaults  or  water-closets  emptying  in  cess-pools  tends  to  fill  up  ta^ 
soil  with  fecal  matter.  A  single  vault  poisons  a  circumscribed  space  around  it.  ExtfirnsJ 
to  t  his  lim  i  t,  the  filth  is  destroyed  by  the  action  of  the  ox3'gen  or  the  air,  which  is  tbegrest 
purifier.  Within  the  limit  named,  the  animal  matters  preponderate,  either  consis^tly 
or  at  some  period  of  the  year.  They  may  long  remain  simply  disagreeable,  wiuoot 
being  dangerous,  and  may  again,  of  a  sudden,  in  a  way  whoso  details  have  as  yet<«- 
caped  investigation,  become  the  seod-bed  or  the  nursery  of  the  infection  that  breao 
out  in  fevers  and  dysentery.  The  danger  increases  as  the  quantity  of  filth  and  tw 
number  of  its  receptacles  increase.  To  cover  them  up  does  not  necessarily  remove  tv 
oviL    The  putrid  matters  soak  into  the  soil  and  movo  upward  and  downward  in u 
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with  tho  motion  of  tho  soil-water.  Wlieii  we  have  copions  rains  tlioy  aro  Carried  down, 
perhaps,  to  nearly  the  level  of  the  water  in  onr  wells.  In  the  heat  and  dronght  of 
August  these  matters  rise  again.  In  the  absence  of  rain,  the  rapid  drying  of  the  sur- 
face creates  an  upward  capillary  flow  of  the  ground-water.  The  matters  which  in 
rainy  times  follow  the  surface-water  to  the  depths  in  dronght  follow  the  ground- water 
to  the  BurfEu^e. 

A  most  striking  instance  in  point  is  the  following,  taken  from  one  of 
the  British  Bine  Books: 

Bichmond  Terrace,  Clifton,  England,  is  a  crescent  composed  of  thirty-four  houses. 
In  1847,  the  inhabitants  of  tnirtcen  of  these  houses.drew  their  drinking-water  from  a 
well  at  the  end  of  the  orescent.  The  remaining  houses  were  supplied  with  water  from 
another  source.  At  the  end  of  September,  the  water  of  the  well  gave  evidence  to  the 
taste  and  smell  of  being  tainted  with  seweraee.  Early  in  October  typkoid/ever  broke  autf 
nearly  at  once,  in  all  the  thirt^ym  hoiiaee  in  which  the  tainted  water  had  been  drunk,  but  did 
not  make  its  appearance  in  any  of  the  other  houses.  In  almost  every  one  of  the  thirteen 
houses  two  or  three  persons  were  ill,  and  in  some  a  much  larger  number.  The  houses 
in  which  the  fever  broke  out  were  far  apart  in  the  terrace,  and  there  was  little  or  no 
intercourse  between  their  inmates,  tho  water  from  the  well  being  the  sole  connecting 
link. 

A  similar  influence  has  been  discovered  in  the  dissemination  of  chol- 
era. Dr.  Anstie,  in  his  Notes  on  Epidemics,  cites  the  following  re- 
markable case :. 

The  year  1854  was  made  memorable  in  the  annals  of  medical  science  by  the  remark- 
able outbreak  of  cholera  in  the  parish  of  St.  James,  Westminster.  The  disease  had 
already  announced  its  presence  by  the  occurrence  of  a  few  cases  during  the  latter 
months  of  1853,  but  the  number  ot  attacks  declined,  in  the  first  two  quarters  of  1854, 
to  a  very  low  ebb ;  at  the  end  of  June,  however,  they  began  to  increase,  till,  In  the 
last  week  of  September,  the  cholera  mortality  reached  2,050.  In  the  parish  of  St. 
James,  the  first  tatal  case  for  1854  happened  at  the  end  of  July ;  but  there  was  only  a 
dropping  fire,  as  it  were,  which  kept  within  quite  moderate  limits  up  to  the  last  daya 
of  August,  wnen  suddenly  the  disease  made  an  enormous  explosion  in  the  district. 
In  the  most  crowded  part  of  this  densely  crowded  parish,  there  occurred,  on  the  31st 
of  Angust,  no  less  than  thirty-one  fatal  cases,  aU  within  an  extremely  narrow  area ;  on 
the  following  day,  there  were  131  fatal  cases  in  the  same  area ;  on  tne  2d  September, 
125;  on  the  3d,  50;  on  the  4th,  52;  on  the5tb,  26;  on  the  6th,  28;  on  the  7th  22;  on 
the  8th,  14  fatal  attacks,  all  in  the  same  space,  which  might  be  marked  off  by  a  circle 
whose  radius  would  be  of  the  length  of  210  yards. 

Fixine  his  attention  on  the  local  peculiarities  of  the  district.  Dr.  Snow  quickly  per- 
ceived that  one  remarkable  circumstance  was  common  to  the  history  of  tiie  large  ma- 
jority of  attacks  of  the  disease,  namely,  that  the  sufferers  had  been  in  the  habit  of 
drinking  the  water  of  a  well  in  Broad  street,  which  had  a  great  reputation  for  sweet- 
ness and  freshness.  Analysis  of  this  water  soon  showed  that  it  was  highly  charged 
with  organic  impurities;  and,  on  the  8th  of  September,  the  vestry,  on  the  urgent  per- 
suasion of  Dr.  Snow,  removed  the  handle  of  the  pump  and  so  prevented  the  further 
use  of  the  well.  On  subsequent  examination,  it  was  discovered  that  the  sewage  from 
a  oeighboriug  house-drain  nad  leaked  into  the  well,  and  that  the  discharges  or  a  pa- 
tient residing  in  the  house  in  question,  and  suffering  from  severe  diarrhea,  if  not  from 
actual  cholera,  must  have  mingled  with  the  sewage  immediately  before  tho  date  of 
the  great  epidemic  outbreak. 

Dr,  Anstie  further  says ; 

It  is  now  well  established  that  this  affection  (epidemic  diarrhea)  is  caused  by  tho 
effluvia  from  tho  decomposition  of  organic  matter  or  by  the  admixture  of  such  impu- 
rities with  drinking-water.  The  diseases* of  which  we  have  been  treating  certainly 
owe  their  propagation  chiefly  to  sewer^gases  in  the  air  and  sewage  matters  mixed 
with  food  or  drink.  • 

It  woald  too  far  extend  the  limits  of  this  article  to  go  more  fully  iuto 
the  question  of  the  effect  of  putrescent  organic  matters  on  the  health 
of  those  who  are  subjected  to  their  influences,  but  the  evidence  is  clear 
that  typhoid  fever  is  caused  only  in  this  way,  and  that  cholera,  diar- 
rhea, dysentery  and  some  oth^  fatal  diseases  are  much  more  active  in 
the  presence  of  such  influences.  Also  that  these  matters  produce  their 
effect  both  by  the  escape  of  their  gases  into  the  atmosphere,  and  by  the 
descent  of  their  soluble  parts  into  the  soil. 
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THE  QUESTION  OF  ECONOMY, 

We  are  the  products  of  the  soil  on  which  we  live,  and  all  our  proSr 
perity  depends,  directly  or  indirectly,  on  our  ability  to  make  use  of  its 
productive  power.  More  than  this,  so  far  as  we  can  trace  our  prosperity 
to  the  agricultural  productions  of  the  soil,  it  will  be  more  or  less  in 
direct  proportion  to  the  soil's  fertility. 

If  the  history  of  the  world  teaches  anything  it  is  that  individuals  and 
nations  prosper  or  decline  in  proportion  as  the  soil  is  rich  or  poor;  and 
that  (at  least  in  northern  countries)  civilization  progresses  as  a^cal- 
ture  thrives,  and  recedes  as  the  fertility  of  the  soil  becomes  less.  Any 
cause  that  should  stop  the  production  of  food  would,  of  course,  pnl  a 
stop  to  all  human  life,  and  any  cause  that  should  materially  lessen  it 
would  speedily  end  all  accumulation  of  che  results  of  labor,  and  compel 
all  who  are  able  to  live  under  the  new  conditions  to  the  one  task  of 
securing  food  and  clothing.  That  which  we  call  our  wealth — ^booses, 
highways,  and  all  other  products  of  civilization — represents,  in  the 
main,  the  excess  of  the  [iroducts  of  the  soil  beyond  the  need  for  food  of 
those  by  whose  labor  they  are  produced.  This  excess  is  exchanged  for 
that  which  the  farm  cannot  produce,  and  supports  others,  who  are 
thereby  enabled  to  apT)ly  their  labor  to  other  industries.  Without  at 
all  undervaluing  the  work  ot  those  who  do  not  cultivate  the  soil,  and 
withcmt  attaching  undue  importance  to  the  farmer  class  as  oonstitueot 
elements  of  society,  it  must  be  clear  to  all  who  give  the  subject  the  least 
consideration  that,  in  the  long  run,  no  economy  can  be  of  much  value 
that  is  not  aecompanied  by  a  carefid  preservation  of  the  prodocing 
capacity  of  the  soil. 

It  may  be  taken  as  a  self-evident  proposition,  that  national  prosperity 
depends  on  the  fertility  of  the  soil  and  on  the  health  and  vigor  of  the 
people,  and  that  these  depend  on  the  economy  of  manures  and  on  the 
absence  of  putrefying  organic  matters  from  the  vicinity  of  dwellings. 
It  is  hardly  necessary  to  bring  foiward  arguments  in  siipiK)rt of  these 
pnipositions  ^  but  it  is  very  essential  that  the  public  should  be  made  to 
realize  tbeir  im|>ortauce,  and  esiiecially  to  ap)>reciate  the  universal  bear- 
ing of  one  of  the  most  important  items  of  the  science  of  i>olitical 
economy,  namely:  ''Mony  littles  mak  a  muckle."  The  manure  that 
is  wasted  through  the  indifference  of  a  single  individual  may  sean  to 
him  too  trifling  to  be  worth  the  trouble  it  would  cost  him  to  save  it 
The  wastes  even  of  an  ordinary  household,  as  we  have  not  been  aocns- 
tomed  to  consider  their  value,  we  let  go  without  regard  to  consequences. 
The  iudilTerence  of  individuals  and  families  makes  up  the  indifference 
of  communities.  Communities  make  the  states,  and  the  states  make  the 
nation.  The  little  drops  of  extravagance  that  trickle  from  every  dwell- 
ing unite  to  form  a  flood  whose  aggregate  is  enough  to  appal  all  who 
realize  its  force. 

Agricultural  writers  are  tireless  (and  tiresome)  in  urging  that  greater 
care  be  given^  to  farm-yard  manure.  It  must  not  be  piled  in  heaps 
under  cover  without  being  watered,  lest  much  of  its  virtue  be  burned 
out.  It  must  not  be  left  under  the  eaves  of  the  bam,  lest  ita  solabk 
parts  be  leached  out  by  the  rains.  It  must  not  be  kicked  about  in 
the  barn-yard,  because  every  rain  washes  it  away  and  every  wind 
dries  it  away.  There  is  no  possible  form  for  the  warning,  that  faro- 
yard  manure  must  be  zealously  cared  for,  that  is  not  given  over  and 
over  again  5  but  it  is  not  given  once  too  often  nor  one  whit  too  strenfr 
ously.  Our  only  complaint  is  that  the  very  men  to  whom  *6  aff 
indebted  for  so  much  really  sound  agricultural  advice  and  instmctioi 

Digitized  by  CjOOQ IC 


MOULE'iS  EAJaTH-CLOSET  SYSTEM.  475 

are  at  least  lukewarm  Id  urjs^ng  tlie  carefal  preservation  and  application 
of  this  other  class  of  fertilizers  by  the  people  at  large.  This  Indiffer- 
ence comes  from  loug  habit.  In  this  country,  at  least,  and  in  the  coun- 
tries from  which  our  immediate  ancestors  came,  other  sources  of  manure 
bave  hitherto  been  sufficient  for  the  pur{>oses  of  a  profitable  agriculture, 
and  a  ceitain  presumed  delicacy  has  helped  to  prevent  the  discussion  of 
the  subject.  The  fact  that  in  China  such  matters  are  preserv'ed  with 
the  most  zealous  care  has  long  been  the  subject  for  a  sort  of  joke  among 
I>ersons  otherwise  intelligent. 

The  real  interest  in  the  subject  being  confined  thus  far  chiefly  to  those 
who  give  a  secondary  importance  to  agricultural  questions,  the  develop- 
ment of  this  refuse  as  a  source  of  general  fertility  has  been  of  insignifi- 
cant importance,  and  we  seem,  as  a  nation,  to  be  almost  as  far  as  ever 
from  a  rational  solution  of  the  question.  Here  and  there,  it  is  true,  the 
all-conquering  desire  to  gain  has  accomx)lished  what,  to  reasonable 
minds,  must  seem  a  step  in  advance. 

It  is  plain,  nevertheless,  to  all  who^ave  given  the  subject  the  consid- 
eration it  deserves,  that  the  indirect  efforts  of  town  authorities  and  of 
individual  farmers  are  of  but  feeble  effeet  in  the  desired  direction. 

What  is  the  value  of  the  fertilizing  matter  that  is  lost  by  reason  of  a 
neglect  of  the  item  of  economy,  which  we  are  considering,  it  is  im|)08si- 
ble  to  determine  with  positive  accuracy-;  but  the  following  computation, 
made  by  the  present  writer  some  years  since,*  may  be  taken  as  a  mod- 
erate estimate: 

The  averagf)  popnlatioQ  of  the  city  of  Now  York,  inclnding  its  temporary  viaitors,  iB 
probablv  Dot  leas  thfiB  1,000,000.  Tois  populatioD  conitumes  food  equivaleot  to  at  luatt 
^,000,000  buahels  of  corn  in  a  year.  Exceptini;  the  small  proportioo  that  U  stored 
np  in  the  bodies  of  the  growing  yoang,  \7h1cb  is  fully  ofiset  by  that  contained  in  the 
bodies  of  the  dead,  the  coDstitnents  of  the  food  are  returned  to  the  air  by  the  InngB 
and  skin  or  are  voided  as  excrement.  That  which  goes  to  the  air  iras  originally  takaa 
fix>m  the  air  by  vegetation,  and  will  bo  so  taken  again.  Hero  is  no  waste.  The  es- 
crenient  contains  all  that  was  furnished  by  the  mineral  elements  of  the  soil  on  which 
the  food  was  produced.  This  all  passes  into  the  sewers  and  is  washed  Into  the  sea. 
Its  loss  to  the  present  generation  is  complete. 

In  Ibo  present  half-deve]o|ied  condition  of  tho  world  there  is  no  help  for  this.  The 
first  duty  in  all  towns  is  to  remove  from  the  vicinity  of  habitations  all  matters  whiolL 
by  their  decomposition,  would  tend  to  produce  disease.  Tho  question  of  health  is,  of 
course,  of  the  first  importance,  and  that  of  economy  must  follow  it;  but  it  should  fol- 
low closely,  and  perfect  civilization  must  await  its  solution. 

Thirty  million  bnshels  of  com  contain,  among  other  minerals,  nearly  seven  thousand 
tons  of  phosphoric  acid,  and  this  amount  is  annually  lost  in  the  wasted  night-soil  of 
New  York  City. 

Other  mineral  constituents  of  food — important  ones,  too — are  washed  away  in  even 
f^reater  Quantities  through  the  same  channels ;  but  this  element  is  the  best  for  illus- 
tration, because  its  effect  in  manure  is  the  most  striking,  even  so  small  a  dressing  as 
txventy  pounds  per  aero  producing  a  marked  effect  on  all  cereal  crops.  Ammonia,  too, 
which  is  BO  important  that  it  is  usual  in  England  to  estimate  the  value  of  manure  in 
exact  proportion  to  its  supply  of  this  element,  is  largely  yielded  by  human  excrement. 

Practically  the  human  excrement  of  the  whole  country  is  nearly  all  so  disposed  of 
as  to  be  lost  to  the  soil.  Tho  present  population  of  the  United  States  is  not  far  from 
:{5,000,000.  On  the  basis  of  the  above  calculation  their  annual  food  contains  over 
200.000  tons  of  phosphoric  acid,  being  about  the  amount  contained  in  900,000  tons  of 
l>oues,  which,  at  the  nrice  of  tho  best  flour  of  bone,  (for  manure,)  wottld  be  worth  over 
$50,000,000.  It  would  be  a  moderate  estimate  to  say  that  tho  other  constituents  of 
food  found  in  night-soil  are  of  at  least  equal  value  with  the  other  constituents  of  the 
bone,  and  to  assume  $50,000,000  as  the  money  value  of  the  wasted  night-soil  of  the 
United  States. 

In  another  view  the  importance  of  this  waste  cannot  be  estimated  in  money.  Honey 
T-alnes  apply  rather  to  tho  products  of  labor  and  to  the  exchange  of  these  products. 
The  waste  of  fertilizing  matters  reaches  farther  than  the  destruction  or  exchange  of 
products;  it  lessens  tho  ability  to  produce.    If  mill-streams  were  failing  year  by  year, 

*  An  article  on  Bowers  and  £arth-Closets,  published  in  the  American  Agricnltotal 
Azmoal  of  lb68. 
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and  streams  wcro  yearly  losing  force,  and  the  ability  of  men  to  labor  were  yearlr 
growing  less,  the  doom  of  oar  prosperity  would  not  be  more  plainly  written  than  if 
the  slow  but  certain  impovorisameut  of  our  soil  were  sure  to  continue. 

Fortunalely  it  will  not  continue  always.  So  lon^  as  there  are  virgin  boUb  this  side 
of  the  Pacific,  which  our  people  can  ravage  at  will,  thoughtless  earth-robbers  will 
move  West  and  **  till "  them.  But  the  good  time  is  coming,  when  (as  now  in  Chins 
and  in  Japan)  men  must  accept  the  fact  that  the  soil  is  not  a  warehouse  to  be  plun- 
dered—only a  factory  to  be  worked.  Then  thev  will  save  their  raw  material  instcid 
of  wasting  it ;  and.  aided  by  nature's  wonderful  loom,  will  weave  over  and  over  again 
the  fobric  by  whicn  we  live  and  prosper.  Men  will  build  up  as  fast  as  men  destroy, 
old  matters  will  bo  reproduced  m  new  forms,  and,  as  the  decaying  forest  feeds  Uie 
growing  woods,  so  will  all  consumed  food  yield  food  again. 

Professor  Johnson  says  that  formerly  in  Flanders  the  annual  irastes 
of  domestic  life  were  valaed  at  $9  (gold)  for  each  person.  It  is  hardly 
possible  that,  with  the  fi^eneral  advance  in  prices,  their  present  valae 
should  not  be  much  more  than  this.  From  a  considerable  experience  in 
the  use  of  manure,  including  night-soil,  I  am  confident  that  the  total 
wastes  of  each  individual,  including  his  proportion  of  the  slops  thrown 
from  the  kit<}hen,  &c.,  cannot  be  jyastly  estimated  (at  least  in  the  more 
Eastern  States)  at  less  than  $10.  Whether  this  estimate  would  apply- 
over  the  whole  country  may  fairly  be  questioned,  but  one-half  of  the 
amount,  or  $5  per  head,  would  bring  the  amount  wasted  by  the  whole 
population  of  the  countiry  to  a  sum  that  would  more  than  pay  the  inter- 
est on  the  national  debt. 

There  is  another  view  of  the  case,  which  is  also  suggested  in  the 
foregoing  question,  that  has  an  importance  not  to  be  expressed  in  dol- 
lars and  cents.  The  fertility  of  the  soil  depends  on  constituents  which 
it  contains  in  very  small  proportion.  These  constituents  enter  into  the 
composition  of  the  crops  produced,  and  at  harvest  they  are  removed 
from  the  soil,  A  very  fertile  soil  mOy  withstand  this  removal  for  many 
years,  but,  sooner  or  later,  even  the  most  fertile  soil  in  the  world  (unless 
it  is  enriched  by  alluvial  deposit)  must  show  the  effect  of  this  constant 
subtraction.  Probably  as  rich  a  soil  as  the  world  has  ever  offered  was 
that  of  our  western  prairies,  where  it  was  believed,  twenty  years 
ago^  that  the  fertility  would  be  perpetual.  To-day  it  is  stated  by  the 
agricultural  writers  of  that  region,  that  "  tJie  manure  question  «,  after  aU, 
tlie  great  question  at  iJie  }Y€st  as  tcell  as  at  the  JSastJ* 

In  the  monthly  report  of  the  Department  of  Agriculture  for  October, 
1867,  the  editor,  in  an  article  headed  <^  Wheat  Culture  Buinous,"  says: 

Is  proof  of  impoTorishment  wanted  f  One  witness  only  is  needed — the  soil  itKlf 
First,  thirty  bushels  per  acre  is  the  boast  of  the  farmer ;  then  the  yield  drops  to  twentr- 
five,  to  twenty,  to  fifteen,  and  finally  to  ten  and  eight.  Minnesota  claimed  tweaty-tvo 
busnels'  average  a  few  years  ago,  (some  euthnsiastic  friends  made  it  twenty-seven.)  bat 
she  wiU  scarcely  average  this  year  twelve,  and  will  never  again  make  twenty-tiro  an- 
der  her  present  mode  ot  farming.  To  be  sure,  there  are  excuses.  The  eoasona  do  not 
suit,  as  formerly.  Blight  or  rust  comes,  or  the  fly  invades;  bat  all  these  things  an 
evidences  of  exhaustion,  and  prey  upon  the  soil  in  proportion  to  its  deterioratior. 
*"•***  The  average  yield  of  wheat  in  England  is  stated  ai 
twenty-eight  bushels  per  acre,  never  less  than  twenty-six,  unless  in  a  year  of  nnasnaUy 
bad  harvests.  The  average  in  this  country  is  less  than  half  of  the  loWest  of  these  ng- 
nres.  Why  is  it  ?  Certainly  not  because  our  soil  is  naturally  poorer  than  thcir>. 
neither  because  onr  climate  is  so  mnch  worse  for  wheat  culture.  It  is  mainly  for 
want  of  a  suitable  rotation  of  crops,  of  a  more  careful  husbanding  of  rosonir«cif 
fertilization,  of  a  more  thorough  and  careful  culture. 

This  waning  fertility  has  an  importance  that  cannot  bo  measured  vitli 
money.  It  portends,  if  it  is  allowed  to  go  on,  a  lessened  ability,  first, 
to  produce,  for  the  support  of  other  classes,  a  surplus  over  the  needs  ot 
the  farmer,  and  then  to  support  the  farmer  himself.  In  other  words,  i: 
threatens  a  condition  in  which  money  will  have  no  further  value.  0* 
course  no  people  like  our  own  will  allow  the  impoverishment  of  the  s«. 
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to  reach  sach  a  point ;  bnt  it  would  te  impossible  to  compute  the  amount 
of  the  injury  that  must  result,  even  from  so  much  impoverishment  as 
will  make  the  yearly  application  of  manure  necessary  to  the  production 
of  paying  crops  on  lands  tbat  are  now  fertile  with  only  occasional  ap- 
plication. As  man  is  more  richly  fed  than  the  lower  animals,  so  his 
feces  are  the  most  valuable  as  manure.  This  is  the  only  standard  by 
which  the  question  of  value  can  be  decided.  The  feces  are  simply  the 
refuse  of  food  which  has  been  taken  into  the  system,  and  they  contain 
only  the  manurial  constituents  of  that  food,  less  the  very  little  that  the 
body  loses  or  uses  in  another  way.  As  a  rule,  this  is  but  little  more, 
in  a  whole  lifetime,  than  is  embraced  in  the  hair  that  has  been  grown, 
the  young  that  have  been  produced,  (and,  in  the  case  of  suckling  ani- 
mals, the  milk  that  has  gone  to  feed  other  bodies,)  and  the  weight  of  the 
body  at  death.  All  the  rest — ^probably  ninety-nine  per  cent  of  the  food — 
is  represented,  so  far  as  regards  matter  taken  from  the  soil,  in  the  man- 
ure that  is  voided.  The  quantity  and  quality  of  the  manure  is  in  direct 
relation  to  the  quantity  and  quality  of  the  food. 

l^ot  only  does  human  manure  contain  the  most  that  is  of  value,  but, 
under  our  usual  system,  it  is  the  one  that  is  the  most  universally  wasted. 
Even  on  soils  that  are  out  slightly  deteriorated  the  dung  of  domestic 
animals  is  sought  after  and  used  for  manure,  but  not  until  a  long  time 
after  this — only  when  the  use  of  manure  is  absolutely  necessary  to  any 
successful  farming— do  we  find  that  night-soil  is  considerably  used. 

It  is  not  worth  while  to  discuss  here  the  reasons  for  this  neglect;  it 
is  enough  that  we  recognize  its  existence.  It  would  be  safe  to  say^  that 
there  is  not  a  county  0/  New  England  tn  tchich  one-tenth  of  the  human 
feces  is  used  in  agriculture.  The  farther  we  go  from  the  Atlantic  coast 
the  more  does  this  neglect  prevail,  until  we  reach  a  point  where  the 
subject  is  considered  almost  too  indelicate  even  for  the  ears  of  men,  and 
where  absolute  waste  and  the  extreme  of  discomfort  and  {sans  rancune) 
of  nastiness  reign  supreme.  A  very  good  estimate  of  the  value  of  night- 
soil  may  be  gathered  from  the  following  statement,  which  has  been 
condensed  from  a  German  work  on  the  Employment  of  Human  Excreta 
and  Animal  Offal  in  Agriculture.* 

Inquiry  has  shown  that  a  growu  person  produced  daily  2  poiuids  of 
feces,  of  which  1^  pounds  are  fluid  and  ^  pound  solid.  Accordi?)g  to 
Berzelius,  the  fluid  feces,  contained  in  100  pounds,  water,  93^  pounds ; 
area,  3  pounds ;  uric  acid,  ^  pound ;  organic  matter,  1^  pounds ;  sliuie, 
^  pound ;  sulphate  of  potash,  ^  pound ;  sulphate  of  soda,  ^  pound ; 
pnosphate  of  soda,  ^  pound ;  acid  phosphate  of  ammonia,  l;  pound  5 
muriate  of  soda,  f  pound :  muriate  of  ammonia,  ^  pound ;  piiosphate 
of  talc  and  lime,  Vo  pound ;  silicic  acid,  A^  pound.  The  most  impor- 
tant of  these  substances  is  the  urea,  a  prcKiuct  of  the  body  which  does 
not  vary  with  the  kind  of  food  that  may  be  consumed,  and  which  there- 
fore does  not  consist  of  those  portions  of  food  that  have  become  useless 
for  purposes  of  sustaining  life.  It  is  composed  of  inorganic  matter, 
and  100  pounds  contain  20^  pounds  carbon,  6^  pounds  hydrogen,  46^ 
pounds  nitrogen,  26^  pounds  oxygen ;  so  that  nearly  one-half  is  nitrogen, 
which,  if  not  collected,  soon  forms  carbonate  of  ammonia,  and  evap- 
orates. 

In  every  100  pounds  of  urine  there  are  4f  pounds  nitrogenous  matter 
in  the  proportion  of  100  to  46.f ,  so  that  in  100  pounds  of  urine  we  have 
about  2J  pounds  of  nitrogen.  • 

In  100  pounds  of  solid  feces  we  have  4-^^^^  pounds  nitrogen ;  so  that  in 

*  Die  BenntzuDg  der  menHchlichen  Aasscheidiingen  und  der  thicrischen  AbfaUOi  Yon 
Wilhclm  Hahn. 
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tbe  yearly  product  of  a  grown  persSn  (547  pounds  tluid  aud  183  pouods 
solid  feces)  we  have  in  the  fluid  12^  pounds  nitrogen,  in  the  solid  7i 
pounds  nitrogen,  or  20  pounds  nitrogen  per  annum,  or  in  100  |)oaDds 
of  the  •  mixed  feces  we  have  2^  pounds  nitrogen.  Now,  according  to 
Boussingault  and  others,  the  mixed  feces  of  the  horse  contain  of  nitro- 
gen 0.65  per  cent.,  or  f  pound;  neat  cattle, 0.36,  or  J  pound;  pig, 0.61, 
or  I  pounds;  sheep,  0.91,  or  ^  pound;  so  that,  in  respect  to  uiuoi^^ 
the  feces  of  man  produced  in  one  year  are  equal  to  27  cwt.  8  pomids 
horse-dung;  50  cwt. cattle-dung;  20 cwt.  60  pounds  pig-dung;  19  cwtfil 
pounds  sheep-dung;  or  100  pounds  mixed  human  feces  are  equal  to 417 
pounds  horse-dung;  753^  pounds  of  cattle-dung;  4i5|  pounds  pig-duog; 
298^  pounds  sheep-dung. 

As  compared  with  the  best  guano,  which  contains  13  x>er  cent  of 
nitrogen,  the  yearly  product  of  a  grown  person  would  equal  1^  cwt  of 
the  latter  as  regards  nitrogen,  or  100  pounds  of  mixed  feces  would 
equal  34^  pounds  of  best  guano. 

As  the  alkalies  and  phosphates  are  of  the  greatest  importance  when 
testing  the  value  of  manures,  it  is  necessary  in  comparing  tbe  bnman 
feces  with  those  of  animals  to  And  out  the  relative  x>roportions  of 
these  substances. 

Experiments  show  that  the  mixed  feces  of  a  grown  person  in  one 
year  ai*e  equal  as  regards  the  alkalies  to  7  cwt.  horse-dung;  7  cwt. 
16  pounds  cow-dung;  7  cwt.  27  pounds  pig-dung;  3  cwt.  70  pounds 
sheep-dung;  or  100  pounds  human  feces  equal  to  109  pounds  borse- 
dung;  111  pounds  cow-dung;  112  pounds  pig-dung;  51  pounds  sheep- 
dung.  ' 

In  respect  to  phosphoric  acid,  the  year's  product  of  human  feces 
equals  13  cwt.  47  pounds  horse  dung ;  26  cwt.  94  pounds  cow-dung;  13 
cwt.  47  pounds  pig-dung ;  8  cwt.  93  pounds  sheep-dung ;  or  100  |)ounds 
human  feces  eqiuil  208  pounds  horse-dung ;  415  pounds  cow-dung;  20$ 
pounds  pig-dung ;  124  pounds  sheep-dung. 

In  conip^unng  human  feces  with  those  of  animals,  it  would  be  well  to 
take  into  consideration  the  fact  t)iat  quantities  of  straw,  &c,  are  zniied 
with  the  latter.  A  comparison  of  human  feces  with  stable-manure  will 
show  that  100  pounds  of  the  former  are  equal  in  respect  to  nitrogen  to 
550  pounds  horse-manure;  753  pounds  cow-manure;  500  poun(h  pig- 
manure  ;  400  pounds  sheep-manure.  In  respect  to  alkalies,  to  135poaods 
horse  manure;  140  pounds  cow-manure;  142  pounds  pig-manniv;  75 
pounds  sheep-manure,  in  respect  to  phosphoric  acid,  to  320  ponD<ls 
horse-manure;  500  pounds  cow-manure;  330  pounds  pig-manure;  250 
pounds  sheep-manure. 

As  the  best  guano  contains  about  12  per  cent,  alkali  salts  and  an 
equal  quantity  of  pho8))horic  acid,  100  pounds  mixed  feces  will  eqnai  S 
pounds  guano  in  respect  to  alkalies  and  5|  pounds  in  respect  to  phos- 
phoric acid. 

Surely  further  evidence  is  not  needed  to  show  that  if  there  is  one 
question  of  national  economy  which  is  paramount  to  all  others,  it  is  that 
which  relates  to  the  saving  of  human  manure  and  its  use  in  agricoltuir. 
This  and  the  question  of  health  being  assumed  to  merit  the  im[Jort4iDC 
position  here  assigned  them,  we  will  now  consider  the  means  by  which 
the  desired  ends  C4in  be  most  advantageously  secured. 

•  ME.  mottle's  discovery. 

The  practical  application  of  the  disinfecting  power  of  earth,  by  tiie 
aid  of  a  mechanical  contrivance  to  simplify  its  application,  is  due  to  tbe 
Eev.  Henry  Moule,  the  vicar  of  Fordington,  Dorsetshire,  England, 
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While  the  disinfecting  power  of  the  soil  has  been  known  since  the 
time  of  Moses,  the  superiority  of  dry  earth  for  this  parpose  seems  to 
have  been  a  new  discovery,  and  Mr.  Moule  has  devoted  bimself  in  the 
most  euthdsiastic  and  faithfnl  manner  to  the  propagation  of  tbe  knowl- 
edge of  his  discovery.  He  has  also  devised  an  apparatus  for  the  prac- 
tical application  of  his  system,  that  is  so  simple,  so  cheap,  and  so  effective 
as  to  place  itis  advantages  within  the  reach  of  even  the  most  economical 
household.  . 

Those  who  have  known  nothing  of  the  use  of  the  earth  in  this  way 
will  perhaps  be  sur^msed  to  be  told,  t|)at  such  an  application  of  MonJe's 
system  as  may  be  easily  made  by  any  household  in  town  or  country, 
will  secure  to  all  an  absolute  immunity  from  the  danger  to  health  set 
forth  above  as  incident  to  other  systems,  and  an  absolute  saving  of  all 
the  manure  that  is  now  wasted  under  the  present  neglectful  system. 

The  portable  form  of  the  earth -closet  is  adapted  for  use  in  any  bed- 
room, dresning-room,  or  closet;  ainl  the  stationary  closet,  which  requires 
lees  n^neiit  attention,  may  be  set  up  in  any  unused  room  in  the  house, 
or  in  an  addition  erec^ted  for  the  f)urposeat  any  convenient  |)oint.  It  is 
best  in  all  cases  (as  with  the  water-closets)  to  give  a  slight  ventilation  to 
the  apartment  in  which  either  the  movable  or  stationary  closet  is  placed, 
but  this  is  not  absolutely  necessary,  as,  with  a  little  extra  care,  and  by 
081  ng  the  earth  a  little  more  freely,  every  suspicion  of  odor  may  be 
prevented. 

For  those  who  wish  to  avoid  even  the  slight  expense  of  introducing 
the  mechanical  apparatus,  it  will  be  quite  sufficient  to  have  a  box  ot 
sift^Hl  dry  earth,  with  a  tin  scoop  or  cup,  with  which  to  throw  down  the 
requisite  quantity  of  earth  after  each  operation.  For  use  in  the  sick- 
room, where  an  earth  commode  cannot  be  obtained,  it  will  suffice  to 
have  a  few  paper  bagscxnitainiiig  about  a  pint  of  earth  each,  with  which 
immediately  to  cover  the  defetjation. 

Precisely  what  is  the  modus  operaridi  of  this  disinfection  by  the  use  of 
dry  earth  is  not  yet  known,  but  almost  any  (inely-powdered  mnterial, 
even  a  fine  soil  that  consists  almost  entirely  of  sand,  auswers  the  pur- 
X>08e.  Nothing  is  better  than  sifted  anthracite  coal-ashes.  The  ashes 
of  bituminous  coal  are  better  for  the  purpose  if  mixed  with  a  small 
quantity  of  dry  earth.  Considenible  experience  iiMlicates  that  for 
fanners,  and  for  all  others  who  are  so  situated  that  they  can  conimaud 
a  supply  of  ordinary  surface-soil,  it  will  be  best  to  use  this  in  whole  or 
in  part.  Ashes  are  as  eJtecjtive  in  saving  tbe  manure,  but  they  are  not 
so  rich  as  ordinary  soil  in  elements  of  fertility  which  the  decomposition 
of  feces  in  tbe  mass  will  develop. 

To  show  how  practiciilly  effective  this  system  is,  it  will  suffice  to 
describe  its  application  in  the  writ^jr's  own  house  an<l  grounds,  where  it 
has  been  in  operation  for  more  than  a  year,  having  been  introduced 
after  three  years'  experience  of  the  system  elsewhere.  On  the  secx)ud 
floor,  in  a  small  closet  built  for  the  purpose,  there  is  a  seat  supplied 
with  the  distributing  apparatus,  and  having  a  reservoir  holding  about 
one  barrel  of  the  prepared  material.  Immediately  under  the  seat  there 
is  a  conical  pot  of  galvanized  iron,  having  a  capacity  of  about  one  bushel. 
This  is  closed  by  a  hinged  bottom,  held  in  its  i)lace  by  a  counterpoise, 
and  furnished  with  a  device  by  which  it  may  be  opened  at  pleasure. 
This  open  bottom  empties  into  a  ten-inch  galvanized  iron4)ipe,  which 
passes  througli  the  corner  of  a  closet  below  and  through  tbe  first  Hoor. 
The  pipe  is  concealed  from  view  by  a  board  casing.  Immediately  under 
it  in  the  cellar,  a  brick  reservoir,  two  feet  and  a  half  square  in  the  clear, 
is  built  from  the  floor  to  the  ceiling,  with  an  opening  about  one  foot 
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Hquare  in  its  side,  by  Tvhich  its  contents  may  be  removed  finom  time  to 
time.  /This  closet  is  used  regiilarly  by  two  persons,  and  occasionally  by 
others.  Its  position  renders  it  impossible  to  ventilate  it  in  any  way,  j^ 
it  is  as  free  from  any  offensive  odor  as  any  other  part  of  the  house.  On 
the  first  floor  of  the  house,  in  a  closet  under  a  staircase,  there  is  another 
seat  similarly  arranged,  the  dumping- valve  of  which  opens  directly  into 
a  second  brick  receptacle  in  the  cellar.  This  closet  has  a  window  which 
may  be  opened  for  ventilation,  and  is  used  by  two  other  members  of  the 
family.  In  a  closet  opening  off  from  one  of  the  bedrooms  there  stands 
a  "commode,"  or  movable  earth-closet,  which  is  used  exclusively  by  all 
guests  occupying  the  apartment.  The  same  commode  has  been  used 
about  one-half  of  the  time  for  the  past  three  years ;  for  more  than  a  yeai 
of  the  time  it  was  used  constantly  and  regularly  by  an  average  of  three 
persons,  yet  there  is  not  a  chair  or  table  in  the  house  that  is  more  free 
from  objection  as  an  article  of  furniture. 

A  small  privy,  opening  from  a  laundry  close  to  the  kitchen-door,  has 
its  seat  directly  over  a  dry  vault  about  two  feet  deep  in  the  ground.  It 
also  is  furnished  with  an  earth-reservoir  and  a  distributing  apparatus. 
The  chamber-slops  and  waste- water  of  the  kitchen  are  disx>05ed  of  as 
will  hereafter  be  described. 

For  nearly  a  yeai*  past  no  other  material  has  been  used  in  any  of  these 
closets  except  the  sifted  ashes  from  the  coal-fires,  a  kitchen  range,  and 
the  furnace  by  which  the  house  is  heated.  When  the  accumulations  are 
taken  from  the  receptacles  in  the  cellar,  they  are  thrown  in  a  heap  on 
the  cellar  floor  and  there  remain  until  they  are  dry  enough  to  be  sifted 
lor  a  second  use,  usually  two  or  three  weeks.  About  5  per  cent  of  the 
mass  consists  of  lumps  of  fs&ces  incrusted  with  ashes ;  the  remainder  is 
ashes  impregnated  with  such  fteces  as  have  been  decomposed  (nearly 
all)  with  the  solid  residuum  of  the  urine  and  with  the  ammoma  and 
other  gaseous  compounds  that  have  resulted  from  the  decomposition  of 
the  solid  and  liquid  manure.  The  paper  has  nearly  all  been  destroyed 
by  the  slow  decomposition  of  the  manure. 

During  the  whole  operation  from  the  time  when  the  feces  are  first 
covered  in  the  vessel  under  the  seat,  including  the  whole  time  that  they 
lie  in  the  receptacle  below,  and  in  the  heap  where  they  are  getting  ready 
for  the  sifters,  th^re  is  no  more  indication,  either  by  their  appearance  or 
by  their  odor,  that  they  contain  any  sort  of  impure  matter,  than  then; 
would  be  in  a  corresponding  amount  of  freshly  burned,  pure  ashes.  The 
servants'  closet,  outside,  is  equally  free  from  oftensive  odor  or  appear- 
ance. The  whole  arrangement  is  as  nearly  perfect  as  anything  of  the 
sort  can  be ;  less  offensive  than  water-closets  similarly  placed  (and  re- 
ceiving only  the  same  amount  of  care)  ever  are,  without  the  expense  of 
plumbing,  the  great  labor  or  cost  of  supplying  water,  the  danger  to 
health  that  the  least  imperfection  in  water-closets  is  sure  to  entail,  the 
danger  of  injury  from  frosts,  and  the  outrageous  waste  of  fertilion^ 
matt/cr.  The  labor  of  attending  to  the  three  closets  amounts  to  less 
than  a  half  day's  work  per  month,  and  the  value  of  the  manure  is  cer- 
tainly not  less  than  $50  per  annum. 

The  ashes,  instead  of  being  a  nuisance  to  be  got  rid  of,  are  converted 
into  a  valuable  manure,  especially  as  they  are  passed  twice  and  some- 
times three  times  through  the  closet. 

So  much  for  the  practical  and  tangible  results.  What  may  be  called 
the  sentimehtal  advantages  are  no  less  striking,  if  we  consider  what  it 
is  worth  to  be  exempt  from  the  necessity  of  paddling  through  mud  and 
slush  and  snow-banks,  in  the  full  light  of  day,  to  shiver  in  an  exposed 
privy  at  the  bottom  of  a  garden,  or  to  be  suffocated  by  its  foul  summfr 
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odors.  In  addition  to  all  this,  there  is  no  longer  a  possibility  that  the 
diinking-water  well  will  be  poisoned  by  the  leaching  of  the  contents  of 
a  privy- vanlt  into  the  water-seams  by  which  it  is  supplied — ^a  considera- 
tion that  bears  most  strongly  against  the  use  of  a  water-closet  discharg- 
ing into  a  cess-pool  in  the  grounds,  as  in  the  case  of  nearly  all  houses 
that  are  supplied  with  water  but  are  not  connected 'with  public  sewers. 
The  cost  of  these  three  closets  cannot  be  exactly  stated,  but  it  did 
not  exceed  the  cost  of  one  good  privy  with  two  compartments,  over  a 
stoned  vault,  built  as  is  usual  in  corresponding  establishments.  After 
an  experience  of  four  years  in  the  use  of  Moule-'s  earth-closet  system,  no 
consideration  would  induce  me  to  exchange  it  for  the  most  complete 
application  of  the  water  system  .that  I  have  ever  seen.  If  it  were  pos- 
sible for  me  to  state  more  strongly  my  appreciation  of  its  advantages, 
I  would  gladly  do  so,  for  I  believe  that  in  no  other  way  could  so  much 
real  and  lasting  gooa  be  done  to  the  people  at  large  as  by  causing  them 
to  realize  the  benefits  that  lie  so  easily  within  their  grasp.  Prominence 
has  been  given  to  the  above  instance  of  experience  with  the  earth- 
closet,  because  it  is  the  one  of  which  the  writer  can  speak  positively ; 
bat  other  evidence  might  be  cited  almost  ad  infiniium  to  prove  that 
others  have  been  equally  well  satisfied  with  their  experiments.  Yet 
the  testimony  is  not  universally  favorable ;  for,  like  all  other  human 
devices,  the  system  requires  some  care  in  its  management.  An  eartii- 
closet  will  not  work  satisfEkctorily  unless  it  is  supplied  with  dry  earth 
or  some  other  suitable  material,  nor  will  its  contents  be  deodorized 
unless  the  machinery  is  operated  and  made  to  cover  the  deposits.  AU 
that  is  claimed  is,  tiiat  if  it  receives  the  very  small  amount  of  attention 
that  any  such  device  demands,  it  accomplishes  its  purpose  as  perfectly 
as  could  be  desired«  Among  the  important  trials  to  which  it  has  been 
subjected,  none  has  been  more  severe  than  that  at  Fort  Adams,  where 
the  experiments  were  made  that  led  to  its  adoption  by  the  war  De- 
partment. The  following  extracts  from  the  official  reports  to  the  Ohicf 
Engineer  of  the  Army  will  show  the  success  that  has  attended  its  use 
at  this  post : 

'While  many  minor  improTcments  can  nndoubtcdly  bo  made,  both  in  constmction 
and  mana;(ement,  it  \&  the  general  opinion  that  the  entire  adaptability  of  the  ''dry- 
earth  system ''  to  Fort  Adams,  and  any  similar  military  work,  is  thoroughly  demonstrated. 
I  belieye  there  can  be  no  question  of  this,  provided  the  closets  receive  the  care  and 
attention  necessary  to  the  succcssfol  operation  of  any  process,  however  simple  or 
complex. 

The  soundness  of  the  general  principles  involved  in  the  application  of  dry  earth,  as 
a  means  of  disposal  of  human  excreta,  nas  been  already  so  thoroughly  demonstrated  by 
many  competent  persons,  under  so  many  and  varying  circumstances,  that  it  seems 
unnecessary  to  go  into  further  discussion  of  the  subject  here.  To  avoid  repetition, 
while  concentrating  the  best  information  available,  I  have  therefore  attached  to  this 
report  several  pamphlets,  sketches,  &c.,  from  various  sources,  aU  bearing  uniform 
testimony  to  the  entire  efficiency  of  the  system,  as  far  as  observed,  and  fully  explain- 
ing the  details  of  the  various  sorts  of  machinery  employed;  the  best  modes  of  pre- 
paring and  applying  the  earth,  and  its  effect  upon  the  matter  voided  in  the  closets ; 
tbe  advantages  of  the  earth  system,  of  both  closets  and  sewerage,  as  a  sanitary  measure, 
over  any  other  known  plan;  and  the  value  of  the  residuum  from  the  closets  as  a  fertil- 
izer ;  together  with  much  vakiable  information  worthy  of  perusal,  the  truth  of  which 
iff  being  more  firmly  established  daily. 

Now,  no  machinery  of  any  sort,  no  matter  how  simplo  or  how  automatic,  will  work 
Baccessfully  unless  properly  cared  for.  From  the  beginning,  these  fixtures  at  Fort 
Adams  have  worked  pcrfectty,  with  the  exception  of  occasional  difiiculties  easily  reme- 
died with  a  little  care-  and  thought.  For  instance,  I  was  informed  last  March,  by  the 
soldier  in  charge  sf  these  closets,  (one  who  has  had  charge  of  them,  too,  nearly 
over  since  they  were  built,)  that  not  one  of  tbe  whole  twenty  sets  worked  properly : 
that  the  "chucker"  that  should  throw  the  earth  and  cover  the  fecal  discharge  could 
not  be  made  tatum  over  after  rising  from  the  scat,  and  that  hence  all  the  earth  in 
the  hoj^er. above  ran  through  the  closets  until  the  main  earth-reservoir  was  entirely 
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exhausted,  and  that  for  this  reaaotL  they  were  not  patting  earth  in  the  reservoir  «t  iL 
but  were  shoveling  in  what  was ;  necessary  to  cover  the  excreta  through  the  trap-dou^ 
below,  shown  on  Fig.  2.  I  found  the  sole  difficulty  was  in  the  fact  that  the  bearing 
of  the  iron^work  ne^ed  oiling.  It  was  done  at  onoe,  and  the  closets  worked  mm  well  ^ 
ever.  Such  difficulties  would  obtain  in  any  machinery  subject  to  rust,  not  kepi  prop- 
erly lubricated. 

Their  efficiency  depends  upon  the  degree  of  care  they  receive. '  If  the  simple  and  we2- 
defined  ndes  for  operating  these  fixtures  are  adhered  to,  there  is  no  reason  ^rfay  ibtj 
Aould  not  work  perfectly. 

It  has  been  found  that  a  mixture  of  coal-ashes  and  dry  earth  work  quite  aa  well  u 
diT  earth  alone.  For  some  time  past  this  has  been  done  at  Fort  Adams  with  goad.  n» 
suits,  the  ashes  and  earth  being  mixed  in  nearly  equal  parts. 

In  closing  tills  report,  I  wish  to  add  my  testimony  to  the  very  efficient  working  of 
the  earth  system,  as  applied  to  Fort  Adams,  believing,  as  I  do,  tlmt  it  is  the  best  mode 
as  yet  devised  to  meet  this  want  at  a  military  post,  when  properly  arranged  and  ad- 
ministered. 

As  to  the  principle  of  the  earth-closet,  it  is  the  only  one  that  can  be  anplied  in  ease- 
mates,  so  for  as  I  can  judge,  and  I  believe  it  is  the  best  possible  for  all  rorta  of  a  per- 
manent character,  as  its  facilities  for  cleanliness  are  unrivaled.  It  is  better  thw  a 
system  of  water-dosets,  simple,  less  expensive,  less  liable  to  get  out  of  order,  and,  ia 
my  opinion,  should  be  applied  wherever  it  can  be  in  the  army. 

This  report  is  accomxyanied  by  the  written  opinions  of  all  the  principal 
officers  of  the  post,  which  nnanimously  indorse  the  system  as  the  only 
one  that  is  applicaole  to  such  establishments  as  that  at  Fort  Ad^ma 
It  would  be  easy  to  multiply  certificates  of  the  value  and  praoticabili^ 
of  this  system  from  men  in  all  stations  of  life  in  this  countiyy  bat  it  is 
deemed  sufficient,  in  addition  to  the  above  accounts  of  its  suocess,  (the 
trial  at  Port  Adams  being  probably  more  severe  than  it  could  posablj 
be  subjected  to  under  other  circumstances,)  to  make  a  few  extracts  fix>m 
the  latest  British  official  reiK)rt  on  the  subject.* 

Dr.  Buchanan,  a  high  sanitaiy  authority,  was  deputed  to  make  a 
thorough  investigation  of  the  results  of  the  trying  experiments  to  whieki 
Mr.  Moule's  system  had  been  for  some  years  subjected  in  BngLand^^wiUi 
a  view  to  its  adoption  by  the  local  sanitary  authorities,  for  the  deanang 
especially  of  towns  and  villages.  He  goes  very  carefully  over  the  whola 
system,  and  closes  with  the  following: 

Summary  as  to  the  advantage  of  the  earth  system, — My  inquiry  brings  me  the  foUoming 
results : 

1.  The  earth-closet,  inteUigently  managed,  famishes  a  means  of  diaposing  of  asm' 
ment  without  nuisance,  and  apparently  without  detriment  to  health. 

2.  In  communities  the  earth-oloset  system  requires  to  be  managed  by  the  anthanties 
of  the  place,  and  viU  pay  at  least  the  expenses  of  its  management. 

3.  In  the  poorer  class  of  houses,  where  supervision  of  any  closet  arrangenieBta  is 
indispensable,  the  adoption  of  the  earth  system  oifers  special  advantagea. 

4.  The  earth  system  of  excrement  removal  does  not  supersede  the  neceasil^  ibr  aa 
independent  means  of  removing  slops,  rain-water,  and  soil-water. 

5.  The  limits  of  application  of  the  earth  system  in  the  future  cannot  bo  fftatrfnt  la 
existing  towns,  favorably  arranged  for  access  to  the  closets,  the  system  miglU  at  ooee 
bo  applied  to  populations  of  10,000  persons. 

6.  As  compared  with  the  water-closet,  the  earth-closet  has  these  advantagoa :  It  is 
cheaper  in  original  cost ;  it  requires  less  repair ;  it  is  not  ii^ured  by  finost ;  it  is  not 
damaged  bv  improper  substances  being  thrown  into  it ;  and  it  very  gttMj  ndnees  die 
quantity  of  water  required  by  each  household. 

7.  Aa  regards  the  application  of  excrement  to  the  land,  the  advantages  of  the  earth 
system  are  these :  The  whole  agricultural  value  of  the  excrement  &  retaiDed ;  the 
resulting  manure  is  in  a  state  in  which  it  can  be  kept,  carried  abouti  and  mplied  to 
the  crops  with  facility;  there  is  no  need  for  restricting  its  use  to  an^  particnUur  am^ 
nor  for  using  it  at  times  when  agricultuially  it  is  worthless ;  and  it  can  be  i^pha! 
with  advantage  to  a  great  variety,  if  not  aU,  crops  and  soils. 

Dr.  Buchanan  thus  states  the  principles  and  practice  of  the  system: 

As  regards  the  principle  of  the  earth-closet,  the  evidence  as  to  the  powers  of  dry  eszti 
is  unequii^ocal.    If  about  a  pound  and  a  half  dr  suitable  earth,  careMly  dried,  bo  thzon 

•  The  Twelfth  Eeport  of  the  Medical  Officer  of  ihe  Privy  CJouncil,  (1870.) 
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over  /&  dejection,  all  smell  from  it  is  forthwith  removed,  and  if  the  same  quantity  be 
mixed  with  half  a  ^int  of  nrine,  the  Jatter  is  absorbed.     The  mixture  of  earth  with 
stool  and  urine  is  not  only  inofifensive,  when  fresh,  but  remains  so  after  keeping  for 
two  or  three  monthSi  or  longer. 

The  process  which  goes  on  in  the  mixtnie  is  obyionsly  one  of  disintegration  and  of 
some  combination  between  the  earth  and  the  organio  matter,  as  is  evi£nced  by  the 
disappearance  of  stools,  and  even  of  paper,  among  the  other  oonstituents  of  the  com- 
post. Bat  the  absence  of  fetor  from  the  mixture  of  earth  with  stool  or  urine,  even 
with  prolonged  keeping,  shows  that  decomposition  in  the  ordinary  sense  does  not  tako 
place. 

The  Rev.  H.  Monle.  to  whose  observations  the  practical  use  of  these  facts  is  due, 
rcf^ards  the  process  which  takes  i>lace  in  the  mixture  as  consisting  in  a  change  of  tho 
organic  substances  of  excrement  into  the  state  in  which  organio  matter  naturally  ex- 
ists in  fertile  soil,  in  such  a  way  that  the  animal  xefose  becomes  proximately  availa-  - 
bio  for  the  support  of  the  plant,  without  undergoing  ultimate  reduction  into  simple 
salts  and  gases. 

I  have  next  to  mention  a  circumstance,  of  the  truth  of  which  I  have  complete  evi- 
dence, both  from  the  statements  of  those  who  have  used  the  system,  and  also  fixmi  my 
own  observation,  but  which  was  at  first  unexpected  and  surprising  to  me.  It  is,  that 
the  mixture  of  excrement  with  earth,  after  being  kept  a  while  and  then  dried,  has 
a^ain  the  power  which  the  ori^al  earth  possessed  of  absorbing  and  making  inoffen- 
sive any  stools  and  urine  to  which  it  is  applied.  This  power  is  so  marked  that  it  has 
been  repeatedly  alleged  to  me  that  the  earth  (especially  if  clay)  acts  better  a  second 
time  than  the  first,  and  I  can  answer  from  my  own  observation,  that  earth  used  three  and 
four  times  over,  with  dnring  it  to  the  proper  stages,  will  render  excrement  quite  in- 
offensive. The  limits  of  this  power  do  not  appear  to  have  been  reached,  but  for  experi- 
ment's sake  the  earth  has  been  employed  a  aozen  and  more  times,  when  it  must  have 
come  to  have  more  than  half  its  bulk  of  excrement,  with  the  same  result  on  the  dejec- 
tions as  at  first,  but  .with  the  other  result  of  getting  a  manure  too  strong  for  use  by 
ordinary  method.  ^ 

This  opinion  has  been  abundantly  yerifled  in  the  writer's  own  experi- 
ence, the  same  earth  having  been  used  seven  times,  without  any  appar- 
ent lessening  of  its  deodorizing  power;  just  as  we  find  the  strongest 
deodorizing  power  to  be  possessed  by  the  soil  of  a  garden  which  has 
been  annually  manured  for  many  years.  The  offensive  manure,  on  be- 
coming decomposed,  yields  carbonaceous  matter,  which  is  one  of  the 
best  of  all  absorlmits. 

Dr.  Buchanan  Wtes  the  following  concerning  the  earth-closet  in 
public  and  other  institutions : 

At  Lancaster  the  national  schools  of  St.  John  and  St.  Thomas  are  wholly  sup- 
plied with  closets  on  the  earth  system,  and  those  of  the  boys'  national  school  attach^ 
Lo  the  parish  church  are  also  thus  supplied.  Earth  is  supplied  to  these  closets  by  the 
);;ents  of  Blr.  Gamett,  the  gentleman  whose  operations  will  be  further  described  in 
:onHidering  the  working  of  we  system  in  the  town  of  Lancaster.  The  earth  is  delivered 
:o  tho  closet-hoppers  once  a  day  only,  by  back  apertures  to  which  Mr.  Gamett^s  men 
lavo  access,  and  each  dejection  is  covered  as  soon  as  passed.  At  St.  John's  school  the 
Lrrani^emente  answered  nerfectly  weU  in  every  respect.  Six  closets,  each  of  good  oon- 
I traction,  are  here  placed  in  a  row,  a  waU  separatmg  three  wliich  are  used  by  boys 
rom  the  other  three  which  are  u^  by  girls.  The  aeats  are  aU  clean,  and  from  no 
Joset  is  there  any  smeU  or  other  offense. 

The  Dorset  County  school  at  Dorchester  has  eighty-three  boys,  and  here  earth-closets 
>c^an  to  be  substituted  for  water-closets  at  the  end  of  1865,  the  reasons  for  the  chance 
>eu]g  similar  to  those  at  the  Lancaster  schooL  Here  the  whole  of  the  dav  urine,  (the 
light  urine  going  with  slop-water,)  as  weU  as  the  stools,  is  dealt  with  under  the  earth 
ystom.  Four  self-acting  closets  are  arranged,  two  over  each  end  of  a  water-tight 
anlt,  with  the  intermediate  space  formed  into  urinals.  The  vault  is  twelve  feet  long, 
ix  feet  wide,  and  seven  feet  deep.  Earth,  artifidallv  dried.  Is  stored  (a  week's  supply 
,t  a  time)  in  the  shed  behind  the  closets,  and  frx)m  this  store  the  hoppers  of  the  closets 
re  filled  as  often  as  required,  and  the  urinals  are  supplied  four  times  a  day.  About  a 
(HI  a  week  is  furnished,  being  at  the  rate  of  four  pounds  a  boy  daily,  an  amount  ren- 
ercd  necessary  by  the  plan  of  dealing  with  about  two-thirds  of  tho  urine  as  well  as 
rith  the  stools. 

Wimbledon  Common,  in  England,  is  the  annual  camping-ground  of 
ho  British  volunteer  forces,  where  large  numbers  of  men  pass  a  fort- 
light  every  summer,  under  canvas,  circumstanced  in  all  respects  as 
hey  would  be  in  a  field  campaign.    Prior  to  tjie  introduction  of  the 
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earth-closot  into  their  encampment,  no  device  had  been  found  by  vhid 
their  latrines  conld  be  made  even  tolerably  safe.  Thdy  were  not  only  i 
nuisance  to  the  camp,  but  an  offense  to  the  neighborhood.  The  manne 
in  which  the  earth  system  answered  its  purpose,  even  durinfj:  the  hotter: 
weather  that  has  been  known  in  England  during  the  century,  will  be 
understood  from  the  following  extracts  firom  Dr.  Buchanan's  report: 

The  camp  latrines  consist  of  ten  blocks,  two  of  which  are  for  particular  use.  Pass- 
ing over  the  latter  as  not  putting  the  system  to  the  greatest  test,  it  wiU  be  enoai^h  to 
give  an  account  of  the  pnblio  latrines.  These  contain  in  all  one  hnndrod  aod  foci- 
teen  closets  and  forty-six  urinals.  The  largest  block  consists  of  fifty-six  closets  a&d 
sixteen  urintds,  the  smallest  of  eight  closets  and  two  urinalSy  being  phiced  in  rows, 
back  to  back,  with  a  passage  (having  a  locked  door)  between  the  rows,  and  a  shed 
for  storing  dry  earth  at  both  ends  of  the  passage  of  the  main  block,  and  one  end  i: 
the  others ;  the  whole  is  covered  over  and  fenced  in,  in  such  a  way  as  to  allow  tcsj 
ample  play  of  air  through  the  structure.  Every  part  of  the  block  and  of  the  6trc£- 
tures  of  the  closets  and  urinals  is  made  of  new  pine  boards,  not  painted  or  otbenns 
covered,  fitted  together  in  frames,  so  that  the  wood  may  be  easily  removed  and  nscii 
up  for  other  iiurposos. 

Undemeatn  each  row  of  closets  and  urinalB  is  a  pit,  into  which  all  stools  9x:i 
urine  fall,  and  in  which  they  are  covered  up  with  dry  earth.  These  pits  on  either  side 
of  the  central  passage  are  some  four  and  a  half  feet  deep  by  five  teet  wide,  are  dc* 
simply  into  the  ground,  and  are  calculated  to  suffice,  without  needing  to  be  empticiC 
for  the  requirements  of  the  fortnight  during  which  the  Wimbledon  meeting  lasts. 
Each  closet  is  fixed  with  the  company's  selfiacting  apparatus,  which,  worked  by  the 
weight  of  the  person  on  the  seat,  at  once  covers  up  with  about  oue  and  a  half 
pounds  of  dry  earth  all  matters  discharged  when  the  closet  is  used.  Each  oiinal  is  a 
recess,  having  a  rail  of  galvanized  iron  in  fibnt,  and  a  floor  of  the  same  maleriaL 
The  uriuals  are  not  furnished  with  self-acting  apparatus.  From  the  central  panage 
the  hoppers  or  service-boxes  at  the  back  of  the  closets  are  filled  every  morning'  with  a. 
supply  of  dry  earth,  and  are  refiUed  as  often  as  required,  and  from  benoe  also  the 
ground  below  the  urinals  is  strewed  by  hand  labor  with  dry  earth  as  often  as  is  wanted, 
to  keep  the  topmost  layer  of  earth  in  the  pit  from  looking  damp.  To  esch  urinal  about 
180  pounds  of  earth  are  supplied  each  day. 

On  the  whole,  120  tons  of  earth  were  dried  and  stored  before  the  commencement 
of  the  meeting,  and  in  case  of  need  a  few  more  tons  were  prepared  as  a  reserve.  At 
the  end  of  the  meeting  it  was  found  that  140  tons  had  been  used.  The  earth  which 
has  this  year  been  chosen  bv  Messrs.  Girdlestone  for  the  purposes  of  the  latrines,  oat 
01  various  kinds  that  are  to  be  had  within  the  camp,  is  a  clay,  which,  beins  dn|i^  np  ia 
dry  weather,  readily  crumbles,  but  is  not  fit  for  its  special  use  without  furUier  dxyinj;. 
As  the  drying  could  not,  for  reasons  of  time,  be  done  by  the  mere  aetion  of  air,  the 
earth  has  been  prepared  by  being  spread  out  in  a  shed  over  some  iron  plates  bek>«^ 
which  a  fire  is  lighted.  The  earth,  thus  treated,  falls  into  a  coarse  powder,  which  suits 
the  mechanism  of  the  seU'-acting  closets  extremely  well. 

The  number  of  persons  making  use  of  the  pubUo  latrines  cannot  be  accurately  as- 
certained. The  average  number  of  persons  living  in  camp  and  using  these  pUees 
(offioers,.  volunteers,  soldiers,  administration,  and  servants)  amounts  to  about  ;£,42s 
while  the  total  number  of  visitors  was  80,000  for  the  fifteen  days,  being,  with  vxdsa- 
teers,  &c.,  an  average  daily  attendance  of  about  7,758.  It  may  be  estimated  that  the 
public  closets  are  u^  each  day  (say  once)  bv  an  average  of  3,000  persons,  and  that 
the  publio  urinals,  used  by  almost  every  male  (resident  or  visitor)  in  the  camp,  an 
used  upward  of  10.000  times  in  the  course  of  the  average  day.  Taking  five  onnoes  m 
the  average  quantitv  of  each  micturition,  there  comes  to  oe  a  total  of  nearly  1,000  pooads 
of  solid  and  over  3,000  pints  of  finid  excrement  dealt  with  in  the  public  latrines  of  the 
camp  in  the  average  day. 

Careful  examination  was  made  of  the  working  of  these  arrangements,  first  on  the 
sixth,  and  secondly  on  the  eleventh  day  of  the  meeting.    The  results  of  me  two  visii^ 
were  identical.    Upon  entering  a  latrine-shed,  and  gettmg  into  the  irecessea  of  it,  where 
there  was  least  room  for  currents  of  air,  two  or  three  varieties  of  odor  might  be  found. 
The  only  one  that  was  invariable  was  the  smell  of  new  wood.    In  other  cases  only  a 
faint  smell  of  fresh  feces  was  observed,  and  it  was  then  commonly  found  that  aome  f< 
the  closets  wore  in  actual  use.    In  a  few  instsmces  a  trace  of  urinous  smell  was  noticHl 
apparently  where  the  injunction  not  to  urinato  on  the  woodwork  had  been  usually  <i:^ 
regarded.    In  taking  up  handfnla  of  earth  saturated  with  urine,  and  on  smellicj 
closely  to  it,  a  pecubar  noney-like  odor  could  be  detected.    There  was  absolntehr  t 
smell  ef  decomposing  feces  or  urine.    Nothine  could  possibly  be  more  satis&fVor 
than  these  results.    During  the  meeting  it  haa  been  necessary  to  empty  two  ot  tr 
earth-pi tSj  aad  those  engaged  in  this  work  agreed  in  stating  that  no  onense  had  bff- 
produced  m  the  process.    Apparently  the  arrangements  might,  with  the  good supenisf 
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that  yvoB  given  to  tbom,  have  continned  in  equally  satiafactory  operation  for  an 
ndefinite  tune;  though  probably,  if  they  had  been  designed  for  permanent  use,  some 
aon-porons  material  would  have  been  ohosen  for  the  urinalB,  bo  that  any  wetneas 
:oulu  be  efficiently  rectified  by  dried  earth  dredged  over  the  wetted  surface.  As 
regards  any  effect  which  the  earth  system  at  Wimbledon  mav  have  hod  upon  health,  I 
tiaveno  hesitation  in  stating  my  bebef  in  its  wholly  beneficial  influence. 

In  forming  an  opinion  on  this  point  I  have  followed,  as  being  the  most  trustworthy 
|2^id0y  the  judgment  of  Surgeon  Mj^or  Wyatt.  This  gentleman,  the  principal  medical 
ofiicer  of  the  camp  since  1865,  has  had  large  experience,  under  varied  conditions,  of  the 
circumstances  affecting  the  health  of  camps,  and  knows  well  how  to  estimate  the 
value  of  the  latrine  arrangements  used  therein.  Ho  writes,  in  reference  to  the  use  of 
earth-closets  at  Wimbledon  in  1868 :  "  With  the  exception  of  two  days,  nothing  could 
have  been  more  satisfactory  than  the  working  of  the  earth-closets,  although^  on 
account  of  the  unprecedented  amount  of  diarrhea,  they  were  in  unusual  demand." 

Dr.  Buchanan  also  reports  concerning  the  earth  system  in 'a  village: 

At  Halton,  near  Wendover,  in  Buokinghamshire,  the  closet  arrangements  are  alto- 
gether on  the  earth  system,  as  defined  at  the  beginning  of  this  report.  The  plan  has 
been  at  work  three  and  a  half  years.  The  smallness  of  the  pliu:e  gives  a  particular 
interest  to  the  experiment  here,  as  showing  how  the  system  meets  the  needs  of  vil- 
lages, which  have  been  almost  always  passed  over  by  the  engineering  sanitarian,  but 
seldom,  for  long  together,  by  epidemics  of  enteric  fever.  The  earth  system  is  at  work 
in  all  of  the  thirty-three  houses  at  Halton,  and  in  twenty-two  of  the  houses  of  Aston 
CltDtau,  a  neighboring  viUage — ^in  both  places  under  the  auspices  of  Mr.  James,  of 
HaJton.  It  must  be  confessed,  indeed,  that  the  experiment  has  here  been  made  under 
exceptionably  favorable  circumstances,  for  Baron  Rothschild,  the  owner  of  the  land, 
^Ir.  James,  his  agent,  and  the  residents  themselves,  all  perform  perfectly  their  parts, 
to  make  the  system  a  success ;  and,  further,  the  villages  are  well  supplied  with  water 
and  sewerage,  and  each  cottage  has  a  piece  of  ground  attached  to  it,  handy  for  receiv- 
iug  any  liquid  refuse  which  has  a  value  as  manure. 

The  closets  are  all  furnished  with  apparatus  for  the  supply  of  earth  to  each  dejec- 
tion, the  apparatus  beinc  generaUy  contrived  to  act  by  tJie  weight  of  the  sitter.  The 
closet  structure  is  in  all  but  two  instances  det&ched  m>m  the  house,  and  has  an  open- 
ing at  the  back  for  the  supply  of  earth  and  for  the  removal  of  manure  from  the  pit. 
ilany  of  the  closet  structures  were  newly  built  at  the  time  the  earth-closet  was 
introduced. 

The  earth  is  a  Iqamy  garden  mold,  which  is  dug  in  the  summer  and  stored  in  an 
open  shed.  However  dry-looking,  it  is  all  artificially  dried  before  being  used.  The 
storage-sheds  and  kiln  are  of  very  simple  construction,  and  are  used  not  only  for  fresh 
earth,  but  for  the  storage  and  drying  of  the  material  taken  from  the  closets.  Such 
material,  after  being  dried,  is  in  part  again  used  in  the  closets,  and  the  process  is,  to 
some  extent,  repeated  a  third  time.  Earth  that  has  been  through  the  closets  once  and 
twice  is  found  to  be  completely  inodorous.  In  answer  to  inquiries  whether  people 
who  live  close  by  the  dryiug-^ed  are  not  ofifended  by  the  dr^mg  of  the  manure,  it  is 
stited  that  the  process  does  make  some  little  smeU,  but  that  it  is  sctarcely  perceptible 
beyond  the  shed,  and  ofTends  no  one. 

The  earth,  when  dried  and  screened,  is  taken  to  the  closets  by  wheelbarrow,  and  a 
bucketful  is  supplied  to  the  hopper  of  each  closet,  twice  or  three  times  a  week ;  about 
a  hundred-weight  a  week  being  the  average  quantity  famished  to  each.  Some  closets, 
such  as  those  at  the  village  school,  require  to  be  supplied  with  earth  oftener  than  this. 
The  earth-pits  are  empti^  exeiy  six  months,  in  a  few  cases  oftener. 

On  an  unannounced  visits  to  Halton,  I  saw  the  everv-day  working  of  these  arrange- 
ments ;  visitiog  every  closet  in  the  village,  I  found  only  one  which  I  suspected  to  have 
any  trace  of  smeU.  The  mechanism  of  every  closet  was  in  good  order,  and  all  of  them 
were  clean.  Two  closets  were  found  under  the  same  roof  with  the  house,  and  the 
occupiers  not  liking  them  so  placed,  had  only  used  them  occasionally  when  there  was 
Hickuess  in  the  house.  For  ordinary  use  they  had  a  gsffden  privy,  with  cesspool,  the 
only  one  left  in  the  village ;  it  was  a  typical  old-fashioned  privy,  and  gave  the  only 
decided  stink  met  with  throughout  Halton.  The  drying  and  supply  arrangements 
jwere  found  to  work  perfectly,  regularly,  and  easily,  one  mairs  time  being  amply  sufQcient 
for  the  whole  working  of  the  system  in  Halton.  Aston  Clinton,  being  some  two 'miles 
distant,  the  use  of  a  horse  and  cart,  with  the  services  of  a  boy,  is  occasionally  required. 
About  130  tons  (of  which  about  a  third  has  not  before  been  used)  is  the  amount  of 
earth  passed  yearly  through  the  fifty-five  closets  of  tho  two  villages.  No  repairs  have 
been  required  to  the  closeto,  beyond  a  naiU  here  and  there  wjiere  the  original  carpenter- 
ing  was  defective.  No  offensive  smells  have  been  observed  on  emptying  the  earth-pits. 
Fever  and  diarrhea  have  been  whoUy  absent  from  the  village  since  the  new  system 

lias  been  in  action :  but  so  they  had  been  absent  before  the  system  had  been  introduced. 

•  •  •  «         .  •  *  • 

As  regards  the  value  of  the  closet  product,  Mr.  James  quotes  to  mo  the  opinion  of  two 
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farmers  holding  land  near  Halton,  an  opinion  at  which  they  had  arrived  bj  actci 
tdal  independently  of  each  other,  that  earth  which  had  passed  once  through  the  Haltc 
closets  had  a  minimum  agricoltaral  yalae  of  £3  (|15)  a  ton. 

To  sum  up  the  evidence  on  the  subject,  it  is  entirely  reasonable  to  say, 
that  for  all  of  the  purposes  for  which  it  is  intended  the  earth-closet  is  a 
perfect  machine.  Its  cheapness,  its  simplicity,  and  its  adaptation  for 
all  conceivable  circumstances^  whether  in  town  or  country,  make  its 
general  adoption  morally  certain.  It  will  never  displace  the  water-closet 
in  cities  which  have  an  abundant  public  supply  of  water,  until  manure 
attains  a  value  that  will  compensate  householders  for  the  sligfatlj 
increased  labor  it  necessitates ;  or  until  the  danger  to  health  of  the  oidi- 
nary  water-closet  is  more  generally  understood  than  at  present. 

DESCEIPTION  OP  THE  APPAEATTJS. 

The  simplest  form  in  which  the  earth  system  can  be  applied  is  to 
have  at  hand  a  box  of  sifted  dry  earth,  with  a  small  scoop  or  tm  cop 
with  which  to  distribute  it  over  the  feces,  or  to  keep  the  supply  in  smafl 
paper  bags,  each  holding  enough  for  a  single  operation,  say  a  little  mon 
than  a  pint.  This  will  afford  a  satisfactory  means  for  testing  withom 
cost  the  efficiency  of  the  application ;  but  it  wiD  lead  all  who  care  for  con- 
venience and  nicety  to  the  subsequent  adoption  of  the  Bev.  Mr.  Moole*3 
mechanical  system,  or  its  equivalent. 

The  apparatus  which,  in  its  most  compact  form,  is  shown  in  the  com- 
mode. Fig.  1,  contains  in  the  back  to  the  seat  a  vibrating  hopper  of 
galvanized  iron,  holding  enough  earth  for  from  fifteen  to  twenty  opera- 
tions. In  the  box  under  the  seat,  to  which  a  door  opens  at  the  frontj 
there  is  a  galvanized  iron  hod,  shaped  very  much  like  a  coal-hod. 
Under  the  hopper  there  is  a  device  which  at  each  use  throws  forward 
into  the  hod  the  requisite  quantity  of  earth,,  and  is  worked  either  by  the 
puUmg  of  a  handle  at  the  side  of  the  seat,  (^^pull  up^  variety,)  or  (in 
the  "  self-acting''  variety)  by  the  dropping  of  the  weighted  levers,  when 
the  person  is  raised  from  the  Imigeibseat  A  view  of  the  skeleton  ma- 
chinery is  shown  in  Fig.  2. 

In  privies  and  fixed  closets  precisely  the  same  mechamcal  part^  in- 
cluding the  hopper^  is  used ;  but  a  larger  reservoir,  holding  any  desired 
quantity  of  earth,  is  built  above  the  hopper,  and  a  larger  reoeptade, 
sometimes  even  ■  a  vault  in  the  ground,  takes  the  place  of  the  hod  that 
is  used  in  the  commode.  Sometimes  there  id  used  for  this  purpose  a 
galvanized  iron  box  xm  wheels,  which  may  be  drawn  out  to  be  emptied 
The  capacity  of  this  box  is  from  one  to  two  bushels,  enough  for  from 
one  hundred  to  two  hundred  uses  of  the  closet. 

When  a  closet  can  be  so  arranged  as  to  have  its^eposits  dropped  into 
a  vault  in  the  cellar,  a  stationary  pail,  with  a  hinged  bottom,  takes  the 
place  of  the  hod.  This  can  be  emptied  firom  time  to  time,  by  lifting  a 
handle  connected  by  a  rod  with  a  movable  bottom.  If  the  closet  is  on 
an  upper  floor  of  the  house,  the  bottom  of  the  pail  opens  into  a  gal- 
vanized iron  pipe,  conveying  its  contents  to  the  vault  in  the  cellar.  A 
more  ftiU  and  copiously  illustrated  account  of  all  these  drains  than  ii 
would  be  possible  to  give  here  may  be  found  in  a  pamphlet  on  the  sub- 
ject, prepared  in  1870.*  A  chaaper  form  of  commode  ^Newton's  otto- 
man) than  the  one  described  above  is  shown  in  Figs.  3  and  4.  Thi$ 
commode  is  especially  adi^ted  for  use  in  bed-rooms,  in  the  sick  chamber, 
and  generaUy  where  only  occasional  accommodations  are  required.  I: 
is  exceedingly  compact,  and  has  the  advantage  of  not  showing,  by  i:^ 

•  Earth-Closote  and  Earth-Sowage.  Published  by  the  Tribuno  Association,  >*» 
York. 
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form,  the  purpose  for  which  it  is  intended.  The  prepared  earth— say 
enough  for  ten  use^— is  contained  in  the  cover,  which  is  so  arranged  as 
to  separate  the  requisite  change  of  the  disinfectant  whenever  it  is  raised 
cip,  and  to  shoot  this  npbn  the  deposit  in  the  hod  below  as  it  is  closed. 
The  device  is  a  very  Ingenious  one,  and  this  commode  has  given  great 
satisfaction  wherever  it  has  been  used.  Containing  no  movable  ma- 
chinery whatever,  it  is  not  at  all  liable  to  get  out  of  order.  The  man- 
agement of  the  earth  is  eflected  entirely  by  the  shape  of  the  reservoir  in 
the  cover,  and  by  the  position  of  the  pipe  through  which  it  is  dis- 
charged— all  the  distributing  parts  of  the  apparatus  being  fixed  and 
immovable.   , 

THE  EABTH  TO  BE  USED. 

Mr.  Moule  very  tersely  says:  "The  earth-closet  will  no  more  work 
without  dry  earth  than  a  water-closet  will  work  without  water.''  That 
is  to  say,  the  apparatus  is  intended  to  cover  an  offensive  material  with 
one  that  will  render  it  inoffensive.  The  water  in  a  water-closet  is  in- 
tended to  wash  the  offensive  matters  away,  and  the  earth  in  the  earth- 
closet  is  intended  to  cover  them  up,  and  to  absorb  their  odors.  In  either 
case  the  corrective  agent  must  be  present,  or  its  effect  will  not  be  pro- 
duced.   The  following  directions  should  be  observed: 

1.  The  earth  for  use  in  closets  must  be  dry;  not  necessarily  dried  by 
artificial  heat,  but  made  as  dry  as  it  can  be,  by  exposure  to  tiie  air  and 
by  the  exclusion  of  rain. 

2.  It  must  contain  enough  alumina  (clay)  or  organic  matter,  or  oxide 
of  iron,  to  give  it  sufficient  absorbing  power. 

3.  It  must  be  sifted  of  its  stones  and  coarser  particles. 

4.  If  the  earth  is  to  be  again  used,  its  organic  matter  must  bo  destroyed 
by  fermentation,  and  its  moisture  evaporated. 

In  stating  that  the  earth  must  be  dry,  absolute  dryness  is  not  in- 
tended.  The  earth  of  the  closet  will  always  contain  what  moisture  may 
bo  absorbed  from  the  atmosphere.  This,  and  even  a  little  more  than 
this,  I  havo  found  to  be  not  at  all  objectionable.  What  is  required  is, 
according  to  Professor  Joy,  that  so  much  of  the  moisture  of  the  feces 
shall  be  immediately  withdrawn  from  them,  that  there  shall  be  too  little 
left  to  cause  an  offensive  putrefaction. 

The  best  manner  for  drying  the  earth  depends  very  much  upon  the 
quantity  required,  and  the  means  at  command.  Two  or  three  cart-loads, 
which  will  be  sufficient  for  a  year's  use  of  an  ordinary  family,  may  be 
taken  from  a  plowed  field,  or  a  roadside  gutter,  during  the  dry  weather 
of  summer.  Dumped  in  an  out-of-the-way  comer  under  a  wood-shed, 
or  in  any  other  dry  place,  being  underlaid  with  boards  to  prevent  it 
from  absorbing  the  moisture  of  the  earth,  it  will  soon  become  suffi- 
ciently dry  for  use,  and  will  remain  so  throughout  the  dampest  and  fog- 
^est  weather  of  the  winter  or  spring.  It  might  be  equally  well  kept  in  a 
dry  and  well- ventilated  cellar.  It  may  be  sift^ ,  Uttle  by  little,  as  wanted ; 
and  it  will  answer  tolerably  well  if  it  is  merely  put  through  the  or- 
dinary coal-sifter,  though  something  finer  would  be  preferable.  The 
sieve  used  by  the  writer  has  six  meshes  to  the  inch ;  perhaps  four  would 
do  as  weU.  When  the  earth  is  sifted,  it  may  be  stowed  away  in  boxes 
or  barrels,  in  some  easily  accessible  place,  anfd  there  remain  until  wanted 
for  use.    This  is  sufficient  for  the  requirements  of  a  private  house. 

There  is  undoubtedly  a  great  deal  of  difference  in  the  effectiveness  of 
earths  of  various  composition,  though  it  is  probable,  in  view  of  a  wide 
range  of  experiment  and  observation,  that  the  kinds  of  earth  which  are 
not  suited  for  use  in  the  closet  are  much  fewer  than  would  be  generally 
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supposed.  Pure  sand  and  gravel  are  wortMess ;  but  any  esurth  that 
contains  enough  clay  or  organic  matter  for  the  production  of  ordiny^ 
crops,  will  answer  the  purpose.  A  nearly  pure  clay,  however,  is  objec- 
tionable from  its  tendency  to  absorb  moisture  from  the  air.  If  to  b& 
used  only  once,  an  equal  weight  of  muck  or  peat  may  be,  from  its  greats 
bulk,  more  valuable  than  clay,  though  the  clay  can  be  used  many  more 
times.  Probably  a  clay  loam,  highly  charged  with  oxides  of  iron,  (notar 
bly  reddish  clay  loams,)  would  be  the  best. 

In  the  country,  where  the  manure  is  to  be  appUed  directly  to  the 
garden,  it  will  be  better  to  use  the  earth  but  once,  as  there  is  an  advan- 
tage in  having  it  as  bulky  as  possible,  for  more  even  distribution ;  bat 
even  in  this  case  it  should  not  be  applied  in  its  fresh  state.  It  should 
be  first  thrown  into  a  bin  or  into  barrels,  in  which  it  will  retain  it3 
moisture  long  enough  for  perfect  fermentation.  In  this  way  its  vapor 
will  be  destroyed,  and  its  fecal  matter  will  be  diffused  throughout  the 
mass  and  absorbed  by  the  earth :  while  the  earth  itself  will  have  its  own 
fertilizing  constituents  developed  by  tlfe  decomposition  going  on  withia 
it.  When  ready  for  use,  the  earth  will  be  nearly  indistinguishable  from 
that  freshly  taken  from  the  field ;  but  its  manurial  power  will  bo  very 
much  increased.  If  the  manure  is  to  be  sold  in  the  market,  or  is  to  be 
transported  to  any  distance,  it  should  be  repeatedly  used,  in  order 
that  its  value,  in  proportion  to  its  bulk,  may  be  as  much  as  possible  in- 
creased. The  deposits  taken  from  the  closets  should  be  carried  to 
the  earth-depot,  thrown  into  compact  heaps,  moistened  a  little,  if  neces- 
sary, and  left  to  ferment.  After  a  sufficient  time,  these  heaps  may  be 
shoveled  over,  and  left  to  undergo  a  second  fermentation.  They  may 
then  be  spread  out  to  dry,  or,  better,  removed  to  a  drying-room,  where 
there  is  a  free  circulation  of  air.  After  becoming  dry,  the  earth  may 
be  passed  through  a  screen,  and  the  finer  parts  stored  away  for  farther 
use;  the  small  amount  of  coarser  matter  may  be  again  moistened  and 
fermented.  Of  this  latter  the  quantity  will  be  very  small,  and  it  will 
consist  of  dricd-up  solid  feces,  which  it  may  be  found  best  to  palverize 
and  use  directly  as  manure;  or  it  may  be  mixed  with  deposits  ixcshly 
brought  in  from  the  closets.  It  will  help  the  fermentation  of  these,  and 
will  be  entirely  absorbed.  From  much  recent  experience  of  the  writer, 
in  the  substitution  of  anthracite  ashes  for  earth,  in  whole  or  in  p«t, 
the  belief  is  confirmed  that  they  are  as  good  as  any  material  that  can 
be  used.  When  passing  through  the  closet,  for  the  first  time,  they  are 
inconveniently  dusty — a  difficulty  that  might  be  easily  overcome  by 
allowing  them  to  become  wet  with  rain,  or  by  sprinkling  them  with  a 
watering-pot,  and  leaving  them  in  a  heap,  under  cover,  to  dry.  Alter 
having  been  once  used,  they  are  sufficiently  free  from  dust.  Soft  coal- 
ashes  should  always  be  wetted,  and  then  dried  before  being  used,  and 
they  would  probably  be  improved  by  being  mixed  (half  and  half)  with 
earth.  The  ashes,  which  are  now  a  nuisance,  would  by  being  used  in 
this  way  be  converted  into  a  good  manure;  and  after  removal  from  the 
closet  for  the  fourth  or  fifth  time,  having  been  left  in  a  heap  lor  tiie  de- 
composition of  their  solid  feces,  they  may  be  handled  without  the  least 
ofi'ense.  In  fact,  no  one  would  at  all  suspect,  either  from  their  appear- 
ance or  from  their  odor,  that  they  contained  the  least  impurity. 

Mr.  J.  B.  Smith,  a  market-gardener  at  East  Hartford,  Connecticat, 
makes  the  supplying  of  earth  to  closets  and  the  removal  of  the  aoca- 
mulations  a  very  considerable  source  of  manure.  He  has  a  clay  sdL 
and  the  only  prei^aration  he  gives  it  is  to  store  it  in  bulk  in  a  large  bin 
in  his  wood-shed.  By  keeping  a  few  months'  supply  ahead,  ho  finds  it 
will  always  become  sufficiently  dry  without  any  artificial  heat.    In  a 
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similar  way,  at  Newport,  Rhode  Island,  a  considerable  amount  of  valu- 
able manure  is  obtained,  by  supplying  earth  to  closets,  and  no  other 
means  of  preparation  are  found  to  be  necessary.  It  is  needless  to  say 
that  the  cost  of  attendance  is  amply  repaid  by  the  value  of  the  manure 
obtained ;  and  farmers  and  gardeners  would  always  find  it  to  their  ad- 
vantage to  encourtige  the  introduction  of  the  earth  system  in  their 
neighborhoods,  for  the  sake  of  the  manure  that  the  supply  of  earth  to 
closets  would  give  them. 

THE  SUPPLY  OF  EARTH  FOB  PEIVATE  ESTABLISHMENTS. 

The  details  of  the  work  of  supplying  a  number  of  closets  can  readily 
be  arranged  by  any  one  undertaking  it.  It  is  for  the  preparation  of 
earth,  or  its  substitute,  by  individual  households  that  information  is 
most  needed,  and  it  seems  desirable  to  give  directions  with  considerable 
minuteness.  The  earth  used  in  the  closet  must  be  dry,  as  dry  as  it  is 
possible  to  keep  it  by  protecticfti  from  rain,  dew,  and  mist.  However 
dry  it  may  be  made  by  artificial  means,  it  will  absorb  the  hygrometric 
moisture  of  the  atmosphere,  which  could  be  excluded  only  by  hermetical 
sealing.  This  amount  of  moisture,  which  is  not  perceptible  to  the  sight 
or  touch,  in  no  way  interferes  with  its  efficiency.  But  it  mmt  be  air-diy, 
or  it  will  not  fully  accomplish  its  purpose. 

The  best  and  cheapest  drying  apparatus  is  the  sun  and  wind  of  a  sum- 
mer-day. During  a  drought  the  parched  surface  of  naked  land  is  ii\ 
precisely  the  condition  needed  for  use,  and  a  year's  supply  may  then  be 
taken  into  a  close  out-building  or  a  dry  cellar,  and  stored  until  wanted. 
Those  who  have  not  made  or  cannot  make  this  provision  may  store 
damp  earth  in  a  well- ventilated  dry  place,  from  which  mists  can  be 
excluded,  and  in  a  shorter  or  longer  time,  according  to  the  climate,  it 
will  become  dry,  just  as  bread  so  kept  would  do.  The  writer  once  had 
a  commode  in  constant  use  for  nine  months,  and  nearly  all  of  his  win- 
ter's supply  of  earth  was  dried  and  redried  in  a  hogshead  lying  on  its 
side,  its  open  end  facing  the  south,  being  protected  from  rain  and  mist 
by  a  close  screen  of  rough  boards  leaning  against  it.  The  sun  had  very 
little  chance  at  it,  but  the  wind  had,  and  the, drying  was  sufficiently 
rapid  for  such  a  limited  supply  as  was  needed  for  one  commode. 

In  the  country,  where  earth  is  plenty,  and  where  there  is  use  on  the 
farm  or  in  the  garden  for  the  manure,  it  will  be  best  to  compost  the 
accumulation  of  the  closet  until  required  for  use,  and  to  supply  the 
closet  with  fresh  earth ;  not  because  it  is  more  effective  than  that  which 
lias  been  several  times  used,  but  because  it  is  better  to  have  the  manure 
as  bulky  as  possible,  for  ease  of  even  distribution.  But  in  towns,  and 
iu  all  cases  in  which  tho»  manure  has  to  be  transported  to  a  distance, 
making  it  desirable  that  it  be  as  concentrated  as  possible,  the  same 
earth  should  be  used  over  and  over  again.  It  has  been  demonstrated 
that  the  same  earth  may  be  used  six  or  seven  times  over,  without 
losing  its  efficiency  a^  a  deodorizer. 

Earth  owes  its  deodorizing  power  to  both  its  clay  and  its  decomposed 
organic  matter,  and,  as  in  the  case  of  the  soH  of  an  old  garden  which 
has  been  heavily  manured  for  many  years,  the  manure  itself,  when  * 
thoroughly  decomposed,  only  adds  to  the  disinfecting  strength  of  the 
earth  by  adding  to  its  humus.  In  fact,  instances  are  cited  in  which  the 
same  earth  has  passed  ten  times  through  the  closet,  receiving  at  each 
use  an  addition  to  its  manurial  value.  Of  course,  in  time  the  limit  will 
be  passed,  and  the  preponderance  of  organic  matter  will  tell  on  the 
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effect,  so  that  it  is  found  iu  most  cases  that  six  or  seven  uses  are  enongb 
to  reduce  the  deodorizing  effect. 

When  the  earth  is  removed  from  the  closet  or  the  commode  it  should 
be  emptied  into  a  barrel,  a  cask,  or  a  bin,  in  a  sheltered  but  weU-venti- 
lated  place.  Here  it  will  soon  so  far  decomi)ose  that  all  traces  of  paper 
and  solid  feces  will  disappear,  and  it  will  be  to  a  cdnsiderable  extent 
dried.  It  should  now  be  worked  over  with  a  shovel  or  a  rake  until  its 
parts  are  perfectly  mixed,  and  it  may  be  dried  by  natural  or  artificial 
means,  as  circumstances  suggest,  and  prepared  for  another  use.  Until 
the  decomposition  of  the  foreign  matters  has  become  complete,  it  is  bet- 
ter that  the  ma^s  be  kept  in  a  compact  body ;  after  that,  the  more  it  can 
be  spread,  the  more  rapidly  will  it  dry,  though  it  will  in  time  become 
dry  in  the  barrel  or  bin. 

In  the  case  of  fixed  closets  holding  a  three  months'  supply,  it  is  hardly 
necessary  to  resort  to  any  artificial  means  of  drying,  or  even  to  anj 
manipulation.  The  accumulation  in  the  vault  or  box  must  be  leveled 
off  with  a  rake  from  time  to  time,  and  this  will  sufBlciently  mix  the  earth 
and  feces.  In  such  cases  it  would  be  the  best  arrangement  to  have  two 
bins  equal  in  size  to  the  capacity  of  the  reservoir  and  of  the  vault  of 
the  closet.  These  may  be  in  a  shed  connected  with  the  privy.  One  of 
the  bins  and  the  reservoir  above  the  hopper  being  filled  with  sifted  diy 
earth,  and  the  other  bin  with  freshly  collected  earth,  we  go  on  and  use 
out  the  supply  in  the  reservoir.  In  three  months  it  has  all  passed  into 
the  vault,  and  is  mixed  with  feces.  We  now  fill  the  reservoir  with  the 
icontents  of  the  first  bin,  and  put  the  contents  of  the  vault  in  its  place. 
When  the  reservoir  is  again  empty,  the  earth  that  was  freshly  collected 
and  moist  six  months  before  is  dry  and  fit  to  be  sifted  into  the  reservoir, 
the  bin  from  which  it  is  taken  being  filled  from  the  vault  When  the 
reservoir  has  been  again  emptied,  the  first  clearing  of  the  vault  will 
have  had  six  months  to  become  dry,  and  may  be  sifted  and  used.  If 
the  same  earth  is  used  six  times  over,  the  original  supply  will  last  four 
years  and  a  half,  at  the  end  of  which  time  it  should  be  worth  fully  $50  per 
ton  as  manure.  The  quantity  of  earth  that  it  is  necessary  to  supply 
will  depend  on  the  frequency  with  which  the  closet  is  used,  and  on  the 
quantity  of  earth  that  it  is  made  to  contain.  Four  barrels  are  found  to 
be  sufficient  for  a  commode  constantly  used  by  three  persons. 

With  such  a  reservoir,  and  two  bins,  each  holding  a  three  months' 
supply  for  a  family  of  ten  persons,  each  receptacle  would  require  a  ca- 
pacity equal  to  that  of  a  cube  oi  three  and  a  half  feet,  which  would 
give  an  abundant  supply  for  all  emergencies  for  a  period  of  {com  four  to 
five  years.  Four  times  a  year  the  earth  should  be  sifted,  and  occasion- 
ally the  contents  of  the  vault  be  leveled  off. 

By  Professor  S.  W.  Johnson's  estimate  of  the  value  of  night-soil  as 
manure,  this  amount  of  earth,  after  it  has  passed  six  times  through  the 
closet,  would  be  worth  from  $200  to  $250.  Other  estimates  would  give 
it  a  much  higher  value. 

The  earth  for  the  oloset  must  be  not  only  dry,  but  sifted.  Cp 
to  a  certain  point  the  finer  it  is,  the  more  effective.  That  is,  while 
it  will  answer  the  purpose  if  it  is  passed  through  a  common  coal-sifter, 
it  will  much  better  envelop  the  deposit,  will  distribute  itself  more  iirtdely. 
and  will  make  more  dust  in  every  part  of  the  vault  (a  desirable  thinf . 
on  account  of  the  exhalations  from  the  uncovered  firesh  fseces)  if  it  hai> 
been  passed  through  a  sieve  having  four  meshes  to  the  inch. 

EARTH-CLOSBTS  UNDBB  THE  OONTEOL  OP  TOWN  AUTHORITIES. 

Suggestions  upon  this  subject  that  are  applicable  to  the  m^orify  v*. 
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cases  are  presented  in  the  writert  Earth-Olosets  and  Earth-Sewage,  as 
follows :  In  preparing  for  the  supply  of  a  large  town,  it  would  be  neces- 
sary to  procure  a  land-right  in  order  that  deep  excavations  can  be 
made.  The  amount  of  earth  needed  will  be  very  large,  and  it  must,  of 
course,  be  procured  in  the  cheapest  way.  This  will  be,  in  nearly  all 
cases,  by  making  a  clean  sweep  as  deep  as  it  is  economical  to  work, 
and  making  an  acre  of  land  produce  as  much  earth  as  possible.  The 
high  price  of  land  in  the  immediate  vicinity  of  the  town  may  make  it 
desirable  to  go  to  a  considerable  distance,  in  order  to  secure  cheap  land 
and  cheap  transportation  combined.  The  earth  being  procured,  the 
first  drying  can  be  most  economically  done  near  the  spot  from  which  it 
Teas  taken,  by  simply  storing  it  under  rain-tight  and  weU- ventilated 
sheds. 

The  sifting  of  the  earth  is  a  very  simple  matter,  when  it  is  a  ques- 
tion merely  of  the  supply  of  a  single  household.  When  large  quan- 
tities are  required,  it  would  bo  more  economical  to  use  revolving 
screens,  such  as  are  used  for  cleaning  coal  at  mines,  the  construction 
being  similar  to  that  of  the  bolting-screen  of  a  common  flour-mill.  Such 
a  screen  should  be  probably  twenty  feet  long,  the  first  half  of  its  length 
being  furnished  with  quarter-inch  meshes,  the  next  half  with  half  inch 
meshes.  Stones  and  very  hard  large  Inmps  would  be  discharged  at  the 
end  of  the  screen ;  the  coarser  particles  passing  through  the  half-inch 
mesh  might  be  broken  up  in  a  stamping-mill  and  resifted.  If  the 
screening-house  were  built  in  a  side-hill,  so  that  carts  could  lead  directly 
to  the  screen,  and  the  prepared  earth  fall  to  a  story  below,  much  neces- 
sity for  shoveling  would  be  obviated. 

In  the  case  of  towns  where  the  system  is  in  anything  like  general  use, 
the  care  of  the  closets  should  devolve  almost  exclusively  upon  associa- 
tions or  individuals  engaged  in  the  business  of  earth-supply.  I  am 
convinced  that,  in  all  places  where  manure  has  even  a  moderate  value, 
it  will  be  unnecessary  to  make  a  charge  for  earth  and  attendance.  The 
preparation  of  the  earth  and  the  amount  of  transportation  constitute  a 
trifling  tax  when  compared  with  the  value  of  the  prod.uct.  When  the 
business  increases,  so  that  the  time  of  a  man  and  a  horse  and  cart  will 
be  constantly  employed,  the  details  can  be  somewhat  simplified  and 
the  rounds  made  with  more  regularity:  the  only  precaution  necessary 
being  to  have  always  an  abundant  supply  of  earth  ready  in  advance,  so 
that  protracted  wet  weather  will  not  require  regular  delivery  to  be  post- 
poned in  order  to  make  use  of  the  first  fair  weather  for  securing  earth. 

The  Dry-Earth  Company,  of  New  Haven,  have  adopted  the  rule  of 
charging  a  moderate  price  for  the  first  supply  of  earth,  exchanging  it 
without  cost  whenever  necessary.  This  is  done  to  prevent  the  use  of 
manure  by  householders.  Wherever  the  demand  is  sufficient  for  the 
business  to  be  regularly  systematized,  the  earth  may  be  delivered  as 
ordered,  just  as  coal  is  now  delivered  from  coal-yards,  and  it  would  be 
proper  to  make  a  charge  for  "  carrying  in,''  as  in  handling  coal.  If  the 
cart  is  suitably  covered  against  rain,  it  is  most  convenient  to  carry  the 
earth  in  bags. 

The  deposits  may  be  removed  in  baskets,  and  emptied  into  the  carts 
on  their  returning  rounds.  Barrels  are  too  heavy  for  one  man  to  handle, 
and  are  less  convenient  than  bags  for  filling  closet-reservoirs. 

In  places  where  manure  has  not  sufficient  value  to  pay  the  cost  of 
attendance,  the  charge  necessary  to  make  a  profitable  business  of 
attending  to  a  considerable  number  of  closets  would  be  much  less  than 
the'water  rates  and  plumbers'  bills,  that  are  an  inseparable  part  of  the 
water  syst^.    If  ashes  are  used,  .the  addition  of  the  closet  manure  to 
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them  will  not  materially  increase  the  cost  of  their  handling,  and  it  \ri]l 
give  them  a  value  which  they  do  not  now  possess.  If  the  preservation 
of  the  manure  is  not  an  object,  the  removal  of  the  accumidations  may 
be  provided  for  as  is  now  done  in  the  case  of  ashes,  &c. 

The  public  authorities  should,  in  all  cases,  assume  such  control  of  the 
matter  as  to  insure  the  perfect  working  of  the  system :  but  the  manner 
in  which  private  establishments  shall  be  supplied  with  earth  is  a  ques- 
tion to  be  decided  by  the  peculiar  circumstances  of  each  case.  Just  as 
no  water-closet  should  be  allowed  to  remain  in  use  without  a  snpply  of 
water,  or  with  an  obstructed  soil-pipe,  so  should  no  earth-closet  be 
allowed  to  become  ineffective  from  the  neglect  of  its  owner  to  provide 
it  with  earth,  or  to  have  its  accumulations  removed.  It  is  now  neces- 
sary, in  even  the  smallest  towns,  to  prevent  any  outrageous  neglect  of 
common  privies }  and  the  extension  of  the  same  system  of  inspection 
to  meet  the  requirements  bf  the  dry-earth  sewage,  would  be  neither 
diflBcult  for  the  authorities  nor  onerous  to  householders. 

KITCHEN  AND  CHAMBER  SLOPS. 

The  work  of  economy  and  purification  that  the  eartli-closet  accom- 
plishes in  such  great  measure  would  remain  incomplete  without  some 
measure  for  the  satisfactory  disposal  of  the  liquid  wastes  of  the  house. 
In  most  houses  in  the  country  these  wastes  are  either  allowed  to  nm 
off  through  a  drain  from  the  kitchen-sink,  to  form  a  disgusting  pool  on 
the  surface,  convoyed  to  a  cess-pool  from  which  they  leach  awaj  into 
the  ground,  (and  often  into  the  well,)  Or  dumped  into  the  vault  of  the 
privy,  where  they  add  to  the  offensiveness  of  the  noisome  stench  of  its 
other  aecumulations.  Ko  effort  is  made  to  convert  them  to  any  use  as 
manure,  nor  to  avoid  the  danger  of  their  putrefaction. 

There  are  two  ways  in  which  they  may  both  be  made  inoffensive,  and 
be  rendered  available  as  manure.  The  first  and  simplest  is  described 
in  the  pamphlet  of  the  writer  as  follows :  Houses  may  be  relieved  of 
their  liquid  wastes  by  filtering  them  through  earth  in  a  large  cask,  or 
other  vessel.  This  plan  I  have  had  in  operation  for  more  than  a  year; 
first,  during  the  winter  of  1868-'69,  under  the  kitchen-sink  of  my 
gardener's  house,  there  being  five  persons  in  the  family.  A  single  chaige 
of  earth  lasted  for  four  months.  At  the  end  of  that  time,  the  water 
oozing  from  the  bottom  of  the  hogshead  was  slightly  discolored,  audits 
contents  were  required  to  be  renewed.  Frost  was  excluded  by  filling 
the  upper  six  inches  of  the  barrel  with  horse-manure.  This  allowed 
the  infiltration  of  the  liquid  even  in  coldest  weather.  When  the  con- 
tents of  the  cask  were  removed,  they  were  spread  upon  one  of  two  par- 
allel cold  frames,  intended  for  lettuce.  The  corresponding  frame  re- 
ceived $20  worth  (two  and  a  half  cords)  of  livery-stable  manure.  The 
land  had  not  previously  been  manured  for  a  long  time.  The  crop  grown 
by  the  cask-manure  was  much  the  more  luxuriant  and  valuable  of  the 
two. 

This  experiment  having  proved  so  successful,  when  I  arranged  for  the 
disposal  of  my  kitchen-drain,  as  hereafter  described,  I  prepsued  a  simi- 
lar cask  in  my  own  garden  to  receive  the  chamber-slops  of  the  house. 
This  ca^k,  with  a  leaky  bottom,  stands  on  the  top  of  the  ground,  and  is 
filled  three-fourths  full  with  earth  (the  unprepared  surface-soil  of  the 
garden.)  It  is  covered  with  a  round  cover  of  matched  boards,  well  bat- 
tened together,  and  provided  with  a  funnel  similar  to  the  one  shown  in 
Fig.  6,  having  a  closely  fitting  flat  cover,  which  is  ordinarily  kept  closed 
This  hogshead  was  put  in  use  in  August.    Before  very  long  tiie  earth, 
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Fig.  5. 


which  contained  a  good  deal  of  clay,  ^vaa  so  puddled  as  to  prevent 
the  entrance  of  the  liquids,  or  at  least  admitted  them  very  slowly, 
so  that  there  was  usually  water  standing 
in  the  funnel.  This  .was  remedied  for  a 
time  by  filling  in  with  coal-ashes  on  top 
of  the  earth.  How  long  this  would  have 
lasted  in  warm  weather  I  cannot  say.  It 
worked  well  until  it  froze.  I  then  had  all 
of  the  ashes  and  a  little  of  the  earth  re- 
moved, and  packed  the  upper  part  of  the 
barrel  full  with  very  coarse  stable-manure, 
fiiUy  three-fourths  straw.  The  funnel  was 
also  half  filled  with  the  same  material. 
This  was  about  the  middle  of  November, 
and,  as  I  write,  two  months  later,  the  opera- 
tion is  i)erfect — ^the  entire  up-stairs  waste 
of  the  establishment  being  completely  dis- 
posed of,  and  there  being  as  yet  no  indica- 
tions that  anything  but  clear  water  (plenty. 
of  that)  has  esc*aped  at  the  bottom. 

The  cost  of  such  an  apparatus  as  this  is 
too  trifling  to  be  considered,  in  view  of  its  great  value  as  a  means  of 
ridding  ourselves  of  one  of  the  worst  pests  of  ordinary  village  house- 
keeping. The  same  cask  may  receive  both  the  upstairs  and  down-stairs 
wastes,  just  as  the  same  system  of  drains  might  do. 

This  cask  continued  to  answer  its  purpose  perfectly  for  more  than  a 
year,  the  earth  being  changed  once  in  about  four  months.  It  was  kept 
in  use  until  the  following  system  was  substituted  for  it  as  being  more 
complete,  and  obviating  the  necessity  for  carrying  the  slops  to  it. 

This  second  arrangement  Was  first  described  in  Mr.  Moule's  pamphlet 
as  follows : 

Where  there  is  a  garden,  the  house-slops  and  sink-water  may  in  most  cases  be  made 
of  great  value,  and  removed  from  the  house  without  the  least  annoyance.  The  only 
requirement  is  that  there  shall  be  a  gradual  incline  liom  the  house  to  the  garden. 
Let  aU  the  slops  fall  into  a  trapped  sink,  the  drain  from  which  to  the  garden  should 
be  of  glazed  socket-pipes  weU  jvinted,  and  emptying  itself  into  a  small  tank  eighteen 
inches  deep,  about  a  foot  wide,  and  of  such  length  as  may  bo  necessary.  The  surplus 
rain-water  from  the  roof  may  also  enter  this.  Out  of  this  tank  lay  three- inch  com- 
mon drain-pipes,  eight  feet  apart,  and  twelve  inches  below  the  surfaco.  Lay  mortar 
at  the  top  and  bottom  of  the  joint,  leaving  the  sides  open.  If  these  pipes  are  extended 
to  a  considerable  length,  small  tanks,  about  one  foot  square  and  eighteen  inches  deep, 
must  be  sunk  at  about  every  twenty  or  forty  feet,  to  allow  for  subsidence.  These  can 
easily  be  emptied  as  often  as  required ;  and  the  deposit  may  be  either  mixed  with  dry 
earth,  or  be  dag  in  at  once  as  a  manure.  The  liquid  oozes  into  the  cultivated  soil,  and 
the  result  is  something  fabulous.  This  simple  plan  will  effectually  deal  with  the  slops ; 
there  is  no  smeU,  no  possibility  of  any  foul  gas  to  poison  the  atmosphere,  and  with 
this,  and  the  produce  of  the  earth-closet,  any  ground  may  be  productive  and  profitable. 

The  two  following  facts  wiU  illustrate  the  value  of  this  system  of  dealing  with 
house-slops,  && 

On  a  wall  fifty-five  feet  in  length  and  sixteen  feet  high,  a  vine  grows.  A  three-inch 
pipe  runs  j^araUel  with  this  at  a  distance  of  six  feet  from  it  for  the  entire  length ;  the 
slops  flow  through  this  pipe,  as  above  described.  On  this  vine,  year  after  year,  had 
been  grown  four  nundred  well-ripened  bunches  of  grapes,  some  of  the  bunches  weigh- 
ing TOree-quarters  of  a  pound.  During  a  period  of  four  years,  for  a  certain  purpose, 
the  supply  was  cut  off.  To  the  surprise  of  the  gardener  scarcely  any  grapes  during 
those  years  appeared ;  but  afterward  the  supply  was  restored,  and  tne  consequence 
was  an  abundant  crop ;  the  wood  grew  fully  sixteen  feet,  of  good  size  and  well 
ripened. 

The  other  case  was  as  follows : 

Pipes  were  laid  beloTW  two  square  yards  of  earth,  twelve  inches  ^beneath  the  sniface, 
whish  were  fed  with  the  slops  through  an  u^^ight  pipe,  about  one  large  watodng- 
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potfnl  daily.  In  the  month  of  Noyember  three  roota  of  Tartartati  oats  were  planted  is 
this  piece  of  groax)d.  The  stalks  attained  one  inch  and  a  quarter  in  circomferenoe; 
the  leaves  measured  an  inch  across.  Several  of  the  ears  were  twenty-six  inches  Ion;;, 
and  when  the  crop  was  gathered,  eight  hundred  grains  were  rubbed  ont  of  one  ear. 
The  whole  weight  of  corn  from  those  plants  was  three-qnarters  of  a  pound.  Twelve 
of  these  grains  were  put  into  the  same  piece  of  ground  the  following  year.  Froa 
these  was  grown  one  pound  and  three-quarters  of  seed.  In  fact,  in  a  garden  of  twenty 
perches,  by  the  use  of  both  solid  and  liquid  manure  from  one  house,  three  crops  wen 
grown  in  the  year,  the  value  of  which,  at  market  price,  would  be  twenty  ponnoa. 

In  a  garden  in  which  this  plan  has  been  adopted  for  eight  or  ten  years  the  pipes 
were  recently  taken  np  in  order  to  see  how  fitr  they  might  have  been  filled  wita  the 
mud  of  subsidence.  After  so  long  use,  very  little  subsidence  was  found  and  none  to 
obstruct  the  working  of  the  system,  excepting  where,  in  one  or  two  places,  the  bsd 
laying  of  the  pipes  caused  some  obstruction.  There  was  nothing  which  might  not  si 
any  time  be  remedied  in  half  an  hour. 

After  several  experiments,  a  plau  was  adopted  substantially  the 
same  as  that  shown  in  Fig.  6.  The  drain  from  the  kitchen-sink,  the 
waste-pipe  from  the  bath-room,  and  the  down-pipe  from  a  slop-hopper 
on  the  second  floor  into  which  all  the  liquid  wastes  of  the  sleeping-rooms 
are(  poured,  enter  a  four-inch  vitrified  pipe,  cemented  at  tho  joints 
p.    g  which  leads  to  a  cemented 

^'  '  •   -     brick  cistern  about  thirty 

feet  distant,  perfectly  wa- 
ter-tight.   A  curved  piece 
at  the  end  of  this  pipe 
turns  down  into  the  (^is- 
tern  about  one  foot  below 
its  point  of  entrance,  which 
is  very  near  the  surface  of 
the  ground.    On  the  op- 
posite side,  also  near  the 
surface,  another  four-inch 
vitrified    pipe,  with    ce- 
mented joints,  leads  off  to 
a  small,  square,  cemented 
cistern,  twenty  leet  farther 
on,  in  the  edge  of  a  giass^ 
plat.    The  first  cistern  is 
covered  with  a  stone  laid 
in  cement,  and  a  ventila' 
tor  about'  eight  feet  high 
rises  from  it  by  the  side  of 
a  lattice.    The  downward 
curve  of  the  pipe  leading 
from  the  house,  deliveriDg 
below  the  surface  of  the 
liquid   in  the   cistern,  is 
thus  prevented  from  coo- 
veying  back  to  the  hoose 
the  foul   gases  that  are 
formed  there.    These  es- 
cape through  the  ventila- 
tor.  The  downward  cnrre 
of  the  pipe  leading  to  the 
second  cistern  receives  the  overflow  at  a  point  below  the  sur&oe, 
thereby  preventing  the  scum  enteriug  the  cistern  from  entering  the 
drain  to  choke  it  up.    This  cistern  is  about  three  feet  in  diameter, 
and  three  feet  deep.    The  second  cistern,  which  is  a  cube  of  about 
two  feet,  made  tight  with  hydraulic  cement,  has  the  inlet^pipe  pre- 
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viously  described  and  two  outlets,  all  near  its  upper  edge,  the  outlet 
marked  A  being  some  three  infflies  lower  than  tiiat  marked  B.  The 
outlet-drain  A  is  f6ur  inches  in  diameter  at  its  commencement,  three 
inches  in  diameter  for  the  second  third  of  its  length,  and  two  inches  for 
the  remainder.  This  drain  and  the  laterals  lea<&ng  from  it  are  made 
of  common  agricultural  drain-pipes,  one  foot  in  length,  connected  with 
collars  at  the  joints,  but  open  enough  for  the  liquid  to  leak  out  at 
every  joint.  They  are  all  laid  from  ten  to  twelve  inches  below  the  sur- 
face of  the  ground,  which  is  permanently  laid  down  to  grass.  The  drain 
B  is  made  in  the  same  way  of  two-inch  pipes,  with  collars. 

The  operation  of  this  system  is  as  follows :  All  the  liquid  waste  of 
the  house,  amounting,  perhaps,  to  one  hundred  gallons  daily,  passes 
through  the  main  drain,  is  delivered  into  the  cistern  below  the  surface 
of  its  water,  (deposits  its  heavy  sediment  below  and  its  grease  scum 
above,  any  foul  gases  that  may  be  formed  passing  off  through  the 
ventilator,)  displaces  an  equal  amount  of  the  liquid  in  the  cistern,  forc- 
ing it  off  through  the  outlet-drain,  the  entrance  to  which  is  below  the 
scum  and  above  the  sediment.  It  then  passes  on  to  the  second  cistern, 
where  it  enters  the  pipe  A,  and  soaks  into  the  ground  at  a  point  within 
reach  of  the  roots  of  the  grass,  causing  this  to  grow  with  great  luxuri- 
ance, and  beiug  decomposed  by  the  action  of  the  air,  with  which  this 
upper  layer  of  the  soil  is  filled,  so  that  it  is  prevented  from  having  any 
hurtful  influence.  Should  matter  accumulate  in  the  drain  A  to  such 
an  extent  as  to  obstruct  it,  the  liquids  would  rise  in  the  second  cistern, 
and  flow  off  through  the  drain  A,  showing  themselves  at  the  mouth  of 
this  drain  A,  in  the  street-gutter,  where  their  appearance  would  indi- 
cate the  trouble,  and  show  the  necessity  of  taking  up  and  cleaning 
the  drain  A  and  its  branches,  a  job  that  would  require  not  more  than 
a  half  day's  labor.  The  top  of  the  second  oistem  is  covered  with  a  flag- 
stone below  the  surfiEUse  of  the  ground.  The  ground  has  but  a  slight 
fall,  not  more  than  two  feet  from  the  house  to  the  outlet  of  the  drain  3, 
only  enough  to  cause  the  water  to  move  slowly. 

This  system  has  been  in  constant  operation  for  nearly  two  years, 
including  two  very  severe  winters,  and  during  the  whole  time  it  has 
worked  perfectly,  giving  as  yet  no  indication 'that  the  cleansing  of  the 
drains  will  be  necessary.  As  only  a  thin  liquid  leaves  the  first  cistern, 
there  is  no  reason  to  apprehend  the  obstructing  of  these  drains  for  an 
indefinite  time  to  come.  If  the  land  occupied  by  these  drains  were  kept 
for  hay,  I  am  satisfied  that  the  extra  production  caused  by  their  fer- 
tilizing influence  would  be  worth  more  than  enough  to  pay  the  interest 
on  the  entire  cost  of  the  work.  All  dan^r  of  infection,  and  of  the 
leaching  of  the  liquids  into  the  deeper  strata  of  the  soil,  is  entirely 
obviated.  *In  short  it  would  be  difficult  to  devise  a  system  by  which 
these  troublesome  wastes  could  be  more  simply  and  more  safely  dis- 
posed of. 

in  the  early  part  of  this  article  allusion  was  made  to  the  very  proper 
dislike  of  women  to  carrying  water  to  the  second  floor  of  the  house,  and  to 
the  untidy  practices  to  which  their  equally  natural  dislike  to  carrying  down 
chamber-slops  gives  occasion.  In  connection  with  the  introduction  of 
the  earth-closet  and  tfie  waste-water  drain  before  described,  there  should 
bo  in  every  house  making  the  le^t  pretension  to  convenience  a  means 
for  forcing  water  to  a  tank  on  the  upper  floor,  and,  also,  a  slop-hopper 
on  that  floor,  into  which  its  liquid  accumulations  may  be  poured.  After 
the  provision  of  an  earth-closet,  to  which  at  least  the  females  of  the 
family  can  have  access  without  exposure,  no  luxury  can  be  so  easily 
and  cheaply  provided  as-this  style  of  water  conveniences  upstairs.  There 
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are  various  forms  of  pumps,  more  or  less  costly,  for  forcing  water,  some 
of  which  answer  the  purpose  admirably,  at  a  cost  of  $10  to  $15,  as  seen 
Fig.  7.  ^^  ^ff*  '^'    ^^  arrangements,  how- 

ever, would  be  complete  without 
some  system  for  emptying  ch^nber- 
slops,,  without  carrying  down-stairs. 
A  simple  wooden  spou^  made  of  four 
boards,  running  down  outside  of  the 
building,  ventilated  at  the  top, 
would  be  the  cheapest,  and  much 
better  than  nothing.  It  will  be  b^ . 
however,  tn  all  cases,  to  use  either 
earthenware  drain-pipes  or  the  thiD 
lead  pipe,  made  expressly  for  this 
purpose.  With  a  strainer  in  the  hop- 
per, a  one  and  a  half  inch  pipe  will 
suffice.  As  it  is  difficult  to  keep 
such  pipes  from  freezing  in  country 
houses,  it  is  better  to  have  them  so 
arranged  that  the  water  will  never 
stand  in  them.  This  wiU  require 
the  trap  to  be  placed  in  the  cellar, 
or  under  the  surface  of  the  ground, 
and  the  hopper  must  be  supplied 
with  a  cover  to  prevent  the  slight 
odor  that  will  gather  in  the  pipe 
itself  from  escaping  into  the  house. 
There  will  be  no  danger  of  tbB  freez- 
ing of  the  pipe  leading  from  the  pump  to  the  second  floor,  as  in  winter 
the  stop-cock  is  left  open,  so  that  its  contents  may  run  out. 

This  simple  arrangement  for  water  supply  is  not,  of  course,  a  part  of 
"  Horde's  dry-earth  system.'*  Indeed,  it  has  no  necessary  connection 
with  it,  and  may  easily  be  adopted  where  earth-closets  are  not  desired. 
It  has  been  described  in  connection  with  tha  earth-closet  system,  because 
it  supplies  the  only  thing  wanting  to  give  that  every  advantage  which 
the  water-closet  has. 

GPhis  article  cannot  be  more  appropriately  closed  than  witli  the  last 
paragraph  of  a  letter  concerning  the  system  from  Professor  J.  W.  Jack- 
son, of  Union  College : 

"  As  to  the  value  ^  this  joint  result  of  discovery  and  invention^  considered 
in  all  its  relatumsj  sanitaryyind  economical^  €ls  productive  of  decency  and 
comfortj  and  supplying  an  important  desideratum  for  every  htiman  Aabiiar 
tion^  it  is  impossible  to  overestimate  it? 
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STATISTICS  OF  FENCES  IN  THE  UNITED  STATES. 

It  has  been  a  mooted  point,  in  the  past,  whether  fences  were  intended 
to  avert  the  destruction  of  corn  by  the  cattle  of  neighbors,  or  to  restrain 
one's  own  stock  from  similar  depredations.  For  a  Ion j^  time  the  popular 
idea,  logically  interpreted,  appeared  to  be  that  corn  should  be  restrained 
to  prevent  depredations  upon  cattle.  Another  question,  of  which  a 
solution  has  been  desired,  is  whether  the  money  invested  in  farm-stock 
or  that  in  farm- fences  is  the  greater  sum.  It  is  certain  that  the  fence 
investment  is  a  large  one,  and  strongly  suspected  that  much  of  it  is 
avoidable  and  unprofitable.  While  rapidly  paying  the  national  debt, 
it  is  possible  that  the  American  people  may  discover  a  means  of  reduc- 
ing another  of  almost  equal  proportions.  In  the  one  case  the  annual 
tax  is  a  fixed  sum,  which  is  less  than  legal  interest  upon  the  entire  prin* 
cipal ;  in  the  other,  it  is  legal  intere-st  on  the  whole  amount,  and  a  still 
larger  tax  for  depreciation  of  the  principal,  thus  more  than  doubling 
the  tax,  and  rendering  the  fence  debt  a  heavier  burden  than  the  war ' 
debt. 

It  is  beginning  to  be  seen  that  our  fence  laws  are  inequitable  in  a 
greater  degree  than  is  required  by  the  principle  of  yielding  something 
of  personal  right,  when  necessary,  for  the  general  good.  When  a  score 
of  young  farmers  "  go  West,"  with  strong  hands  and  little  cash  in  them, 
but  a  ifiunificent  promise  to  each  of  a  homestead  worth  $200  now,  and 
$2,000  in  the  future,  for  less  than  $20  in  land-office  fees,  they  often  find 
that  $1,000  will  be  required  to  fence  scantily  each  jEarm,  witii  little 
benefit  to  themselves,  but  mainly,  for  mutual  protection  against  a 
single  stock-grower,  rich  in  cattle,  and  becoming  richer  by  feed- 
ing them  without  cost  upon  the  unp^rchased  prairie.  This  little 
community  of  twenty  iiamilies  cannot  see  the  justice  of  the  requirement 
which  compels  the  expenditure  of  $20,000  to  protect  their  crops  from 
injury  by  the  nomadic  cattle  of  their  unsettled  neighbor,  which  may  not 
be  worth  $10,000  altogether.  There  is  also  inequality  in  the  tax  which 
fencing  levies  upon  the  farmers,  the  rate  of  which  increases  with  the 
decrease  of  the  area ;  for  example,  a  farmer  inclosing  a  section  of  land, 
640  acres,  with  a  cheap  fence  costing  but  $1  per  rod,  pays  $1,280  for  a« 
many  rods  of  fence,  or  $2  per  acre;  another^  with  a  quarter  section,  160 
acres,  pays  $640,  or  $4  per  acre ;  while  a  third,  who  is  only  able  to  hold 
40  acres,  must  pay  $320,  or  $8  per  acre.  Thus  the  fencing  system  is 
one  of  dififerential  mortgages,  the  poor  man  in  this  case  being  burdened 
with  an  extra  mortgage  of  $6  per  acre  which  his  richer  neighbor  is  not 
compelled  to  bear.  All  these  acres  are  of  equal  intrinsic  and  productive 
value,  but  those  of  the  larger  farm  have  each  but  a  fourth  of  the  annual 
burden  thrown  upon  the  smaller  homestead,  and  the  whole  expense 
may  be  for  protection  against  trespassing  cattle  owned  by  others. 

But  it  is  not  proposed  to  discuss  the.  fence  question.  It  is  necessary, 
first,  to  obtain  possession  of  its  facts,  ascertain  what  kinds  of  fence  are 
ased,  the  number  of  rods  of  each,  and  the  cost  of  each.  The  census  fcur- 
nishes  no  light  npon  it,  and  local  collections  of  these  essential  facts  are 
few  and  imperfect.  The  best  that  can  be  done  at  present  is  to  seek 
county  estimates  of  kind,  amount,  and  cost,  from  careful  analysis  of 
ascertained  facts.  As  a  preliminary  effort  in  this  direction,  in  the 
absence  of  a  thorough  census,  the  following  series  of  questions  was  ad- 
dressed to  the  regular  statistical  correspondents  of  this  Department : 

1.  What  descriptions  of  farm-fences  are  made  in  your  county  j  if  of 
32  A 
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more  than  one  kind,  the  proportions  of  each,  expressed  as  percentages 
of  the  total  quantity  ? 

2.  What  is  the  average  height  and  prevailing  mode  of  construction  of 
each  kind  ? 

3.  What  is  your  estimate,  for  the  farms  of  yonr  connty,  of  the  average 
number  of  rods  of  fence  to  each  one  hundred  acres  of  farm-lands,  indit- 
ing together  improved  and  unimproved  lands  f 

4.  What  is  yonr  estimate,  for  the  whole  county,  of  the  average  size 
(number  of  acres)  of  inclosures  or  fields  f 

5.  Average  price  of  boards  used' for  fences,  per  thousand! 

6.  Average  price  of  rails  per  thousand  f 

7.  What  proportion  of  openings  hav^  bars  and  what  proportion  gates; 
style  and  cost  of  gates  f 

8.  Average  cost  per  rod  of  worm-fence 5  of  post  and  rails;  of  board- 
fence  ;  of  stone  wall;  of  other  kinds  ? 

0.  Average  cost  per  hundred  rods  of  annual  repairs  of  all  farm-fences  I 

10.  What  kinds  of  wood  are  used  as  fence  material,  and  what  the  ida* 
tive  cost  of  each  ? 

11.  What  is  the  comparative  durability  of  each  kind  f 

Eeturns  were  made  from  846  counties,  nearly  all  answering  every 
question,  some  very  fully.  As  a  sample  of  the  most  exhaastive,  the 
following,  from  Hon.  John  M.  Millikin,  of  Butler  County,  Ohio,  is  gives 
in  full : 

1.  Oar  fanrm^fences  consist  of  common  worm  rail  fence,  and  (what  can  liardly  be 
called  a  fence)  of  osage-or&nge  hedge.  There  are  no  data  by  which  to  determine 
accarately  the  proportion  of  each.  My  estimate  is  80  per  cent,  rail-fence,  15  p«r  ouA 
board-fence,  and  5  per  cent,  hedge-fence. 

2.  Car  worm  rail  fence  varies  in  height..  They  are  from  seven  to  nine  nOa  high,  in- 
dading  riders.  Oar  board-fence  is  asaally  made  of  16-foot  boardSi  I  inch  thick  and  6 
inches  wide.  Posts  8  feet  apart.  Black  locust  posts  always  prelbrred.  Red  cedar, 
white  cedar,  and  oak  posts  all  used,  and  esteemed  for  dnrabUity,  in  the  order  »\^iw<i^^- 
Most  people  make  their  board-fence  five  boards  high,  and  then  cap  it.  Beoently  many 
are  only  using  four  boards,  and  capping  with  the  fifth. 

3.  In  1857  I  made  a  very  careful  estimate  of  the  nimibcr  of  rods  of  fence  in  this 
county,  and  the  cost  of  the  same.  I  also  estimated  the  annual  interest  on  tha  same, 
and  the  annual  expense  of  keeping  the  same  in  repair.  These  estimates  were  made 
for  tile  purpose  of  showing  the  necessity  of  having  a  law  enacted  to  prevent  eattk 
firom  rumaing  at  large.  I  pi-esented  my  statement  to  the  State  Agricultural  Convefitios, 
and  the  ultimate  result  was  the  passage  of  a  very  valuable  law  restraining  cattle  60m 
running  at  large.  As  yet,  it  is  not  generaUy  enforced,  but  is  accomplishing  good  lenlts. 
My  data,  then  used,  I  cannot  find,  and  must,  therefore,  hastily  make  another  enrimato. 
So  much  preliminary.  Our  fsurms,  of  100  acres  each,  wiU  average  from  d75  to  9$0  rods 
of  fence— say  fully  900  rods. 

4.  We  have  in  tiiis  county  about  4,000  farms,  varying  in  size  firom  30  acres  to  400  acres. 
Of  the  latter  we  have  some  thirty  or  forty.  Each  farm,  on  an  average,  wUl  haveabool 
eight  fields,  and  we  have,  therefore,  "  of  inclosures  or  fields,''  at  least  30,000.  Tbk  e^ 
timate  does  not  include  numerous  smaU  lots  which  every  farmer  basin  immediate  con- 
neetion  with  the  barn-yard. 

5.  The  average  price  for  fencin^-boai'ds  is  about  f22  per  thousand. 

6.  Good  oak  rails  are  worth  $70  per  thousand. 

7.  Nearly  all  inclosures  are  now  provided  with  gates.  There  are  scazcoly  mora  ib:m 
one  pair  bars  to  fifteen  gates.  In  some  neighborhoods  bars  have  been  entirely  saper- 
seded  by  gates.  Gates  are  usuaUv  made  with  common  fencing-boards,  one  inch  thick 
and  six  inches  wide ;  a  post  3  by  4  at  one  end  and  2  by  3  at  the  other  end.  Braces  i^ 
boards  of  like  size,  extending  from  bottom  of  the  hu^r  post  to  the  top  of  the  smaJkr. 
Cost  about  $3. 

8.  New  worm-fence  wiU  cost  about  $1.75  per  rod.  Post  and  rail  fence  has  ahnost  guae 
out  of  use. ,  I  have  seen  none  made  within  the  last  twen^  years,  with  the  exceptioa 
of  one  string.  It  would  cost  per  panel  of  ten  feet,  about  $1.80.  Board-fbnce  per  rod, 
good  lumber,  and  locust  or  red  cedar  post,  will  cost  about  $3  four  boards  high^  aal 
$2.15  to  $2.20  five  boards  high.  Stone  walls  are  not  constructed  and  need  as  fences  is 
this  county. 

9.  1  know  of  no  way  of  answering  this  c^uestion  satisfactorily,  as  the  annual  lepaii* 
will  BO  much  depend  upon  the  age,  material,  &c.,  of  the  fence.    From  the  iaxastigf 
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tioos  I  have  made,  I  am  satisfied  that  it  will  take  15  per  cent,  per  annum  of  the  origi- 
nal cost  of  the  fence  to  pay  interest  and  keep  up  repairs. 

10.  Farmers  prefer  oak  and  walnut  rails.  The  latter  would  probably  cost  $120  per 
thousand,  and  are  not  now  used.  Where  rails  are  used  now,  farmers  are  willing  to 
make  them  out  of  almost  any  kind  of  timber.  Whore  board-fence  is  made,  pino  boanls 
are  preferred.  Locust  and  red  cedar  posts  are  preferred,  costing  about  35  cents  each. 
Oak  posts  are  somewhat  cheaper  but  less  durable. 

11,  Locust  posts  are  believed  not  only  to  be  stronger  than  cedar,  but  they  hold  nails 
better  and  are  more  durable. 

Permit  me  to  add  further.  We  have  in  this  county  293,000  acres  of  land,  all  in- 
closed. We  have  at  least  2,600,000  rods  of  fencing,  some  costing  lai*gely  more,  yes, 
four-fold  the  price  at  which  I  have  estimated  our  fences  per  rod.  But  for  the  purpose 
of  estimating  the  annual  cost  of' maintaining  our  fences,  including  interest,  let  me 
I>ut  the  average  at  82  per  rod ;  2,600,000  rods  of  fence,  at  $2,  will  cost  65,200,000.  Annual 
cost  of  maintaining  same,  (including  interest,)  at  15  per  cent,  on  original  cost,  (780,000. 
These  figures  are  astounding,  and  yet  I  believe  that  they  are  not  too  high..  Material 
for  mil-fences  will  soon  be  out  of  the  question,  and  lumber  of  every  kind  is  annually 
becoming  scarcer,  and  necessarily  will  increase  in  price.  Ls  it  not,  therefore,  highly 
important  that  laws  restraining  stock  from  running  at  large  should  meet  with  more 
favor ;  that  fields  should  be  enlarged:  that  soiling  should  be  more  practiced,  and  that 
farmers  should  thereby  be  relieved  irom  the  great  burden  of  paying  such  immensi» 
sums  for  fencing  7 

KIND  OF  FENCES  AND  MODE  OF  CONSTEUCTION. 

The  replies  are  necessarily  monotonous  from  their  repetition  of  de- 
tails; they  show  that  the  common  forms  of  fencing  are  substantially 
^ike  in  all  parts  of  the  country,  yet  varied  everywhere  to  accom- 
modate the  differences  in  kind,  quality,  comparative  scarcity,  and  cost 
of  timber ;  and  present  the  Virginia  rail-fence  as  the  pioneer  in  all 
timbered  districts,  from  the  simplicity  of  its  construction,  not  even  re- 
quiring nails,  but  rails  only.  The  tendency  to  supersede  this  form  with 
a  fence  requiring  less  timber  and  occupying  less  space,  while  present- 
ing to  the  eye  more  artistic  features,  is  manifestly  growing.  The  fol- 
lowing extract  from  the  returns  of  our  correspondent  in  Eutherford 
Coon^,  Tennessee,  shows'  that  this  tendency  is  already  pervading  a 
State  which  has  yet  half  its  farm-lands  in  forest ': 

There  can  be  no  objection  to  the  red  cedar  rail-fenoe  on  the  score  of  first  cost  or  du- 
rability ;  but  there  is  a  most  serious  objection  to  aU  worm-fences.  The  writer  haa,  upon 
a  farm  of  475  acres,  about  five  and  a  half  miles  of  worm-fence  and  one  mile  of  plank- 
fence;  also  one-fourth  mile  of  good  stone  fence.  The  stone  and  plank  fences  occupy 
only  the  ground  they  stand  on.  The  five  and  a  half  miles  of  worm-fence  occupy  five 
acres  of  land,  and  keep  out  of  cultivation  nearly  if  not  quite  eleven  acres  of  land. 
The  cost  of  keeping  down  weeds,  briars,  &c.,  along  these  five  and  a  half  miles  of  fence- 
eleven  miles  of  fence-comers— is  a  tax  greater  than  my  State  and  county  tax  for  thia 
year,  and  was  poorly  dono  at  that. 

A  description  in  detail  of  the  minute  differences  in  construction,  even 
as  reported  from  the  counties  of  any  single  large  State,  would  require 
a  score  of  printed  pages ;  and  the  additional  information  in  drawings 
and  descriptions  necessary  to  a  thorough  understanding  of  the  peculiar- 
ities and  variations  of  each  kind  of  fence  would  fill  a  volume.  Only 
a  brief  classification  of  the  more  essential  facts  embraced  in  these  re- 
turns will  therefore  be  given  at  present,  with  the  hope  of  approximat- 
ing the  total  amount  and  cost  of  the  fences  of  the  United  States. 

The  fences  of  Maine  are  of  many  kinds  and  of  various  construction. 
Stone-wall  is  more  generally  distributed  than  any  other  substantial 
fence,  about  one-fifth  of  the  inclosures  being  walled  in,  York  County 
reporting  30  per  cent.,  Hancock  29,  Waldo  25,  and  other  counties  a 
smaller  proportion.  The  post  and  rail  style  is  next  in  prominence, 
especially  in  Somerset  and  Hancock,  surrounding  nearly  three-fourths  of 
the  inclosures  of  those  counties.    Board-fence  is  used  for  four-tenths  of 
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the  fields  of  Cumberland ;  for  one-fifth  of  those  of  York  and  Ozfmd; 
and  one-fourth  of  the  farms  of  Waldo.  Brush-fence  predominates  in 
Oxford,  being  used  for  three-fourths  of  all  inclosures.  The  hei^t  of 
Maine  fences  ranges  from  4  to  4^  feet.  There  are  structures  which  pass 
as  fences  that  are  still  lower.  The  board-fences  are  of  various  patterns 
III  Oxford  a  desirable  style  is  made  of  8-inch  boards,  nailed  to  posts  8 
feet  apart,  and  battened  with  a  x>erpendicular  strip  upon  each  post.  In 
York,  except  near  buildngs,  the  boards  are  confined  with  withes.  In 
Sagadahoc,  where  timber  is  getting  scarce,  three  or  four  boards  to  each 
length  are  used,  and  posts  are  set  on  stone,  iron  dowels  entering  the 
wood  8  inches.  A  ^^  cap  and  bunk^  fence  of  cedar  is  the  style  in  Aroostook: 
the  rails  cut  18  feet  long,  and  lapped  to  make  each  length  a  rod ;  a  ^<  bonk,* 
or  block,  about  4  feet  long,  laid  under  the  end  of  each  length,  and  a  cap  at 
the  top,  holds  the  stakes  together,  ^^  Hedge-fence"  is  made  of  fallen  trees. 
Li  Waldo  half  the  inclosures  have  worm-fences.  As  material  for  fencing, 
cedar  is  used  wherever  it  can  be  obtained,  and  hemlock,  spmoe,  oa£ 
pine,  poplar,  and  other  woods. 

A  similar  variety  is  found  in  New  Hampshire.  The  worm-fence  (Vir- 
ginia) surrounds  one-fourth  of  the  fields  of  Coos.  Board-fences  predom- 
inate in  Coos  and  Strafford,  half  of  all  being  of  that  sort.  The  post  and 
rail  is  largely  used  in  all  parts  of  the  State;  and  brush,  stump,  pole,  log, 
&c.,  are  common.  Stone-wall  is  largely  used  in  all  rocky  districts,  botii 
single  and  double,  of  all  widths,  from  2  feet  to  6  or  more,  according  to 
the  quantity  of  stone  for  which  no  other  disxK>sition  is  so  convenient 
In  Hillsborough  it  constitutes  three-fourths  of  the  fence;  in  StrafiTord, 
one-half;  and  a  large  proportion  in  all  other  counties. 

Worm-fence  is  common  in  several  counties  in  Vermont^  the  pro- 
portion being  00  per  cent,  in  Grand  Isle,  65  in  Addison,  25  in  Wash- 
ington. In  the  latter  county  the  rails  generally  rest  on  stone 
8  inches  high,  and  six  raUs  to  the  panel  are  used.  Boards  are 
used  for  half  the  fences  of  Washington  and  Essex,  and  are  largely 
employed  in  Orleans  and  Windsor.  One-fifth  of  Addison  fences  are 
made  of  stumps,  standing  about  5  feet  high,  roots  upward.  About  one- 
fourtli  of  the  fencing  of  the  State  is  made  with  stone,  the  proportioo  in 
Essex  and  Windsor  being  fully  50  per  cent;,  and  25  in  Washington,  fX^ 
in  Orleans,  and  in  Addii^n  and  Grand  Isle  scarcely  more  than  5  per 
cent.  Stone  at  bottom,  with  stakes  and  rails  above,  is  nsed  to  some 
extent.    Cedar  rails  are  common  in  Orleans. 

^yone-wall  is  the  main  fence  in  Massachusetts,  its  proportion  reach- 
ing to  75  per  cent  in  Essex,  67  in  Koriblk,  40  in  Dukes  and  Bristol,  in 
Plymouth  60  per  cent,  stone  and  wood  combined,  and  10  -per  cent  ol 
stone  alone.  Nearly  half  the  fences  are  of  stone,  or  stone  and  wood 
combined;  fully  one-third  post  and  rail  fence,  3 J  to  4}  feet  high,  of 
which  Dukes  has  60  per  cent.,  Hampden  and  Bristol  40,  Norfolk  33, 
Plymouth  30,  and  Essex  20.  In  Hampden  stone- walls  are  very  sub- 
stantial, many  being  4  feet  wide  at  bottom,  and  3  at  top. 

Ehode  Island  is  mainly  fenced  with  stone,  scarcely  any  other  material 
being  known  in  Newport,  Bristol  having  75  per  cent,  and  Washiogton 
60;  height,  about  4|  feet.  A  foundation  two  feet  deep  is  sometimes 
laid  with  small  stone.  The  rail-fence  is  4^  feet  high,  of  5  rails; 
and  the  posts  of  board-fence  are  set  2 J  to  3  feet  jn  the  gronnd,  8  feet 
apart.  All  fences  and  gates  are  comparatively  substantial  and  thoroagh 
in  construction. 

Stone  is  the  material  for  one-third  of  the  fences  of  Connecticut,  Ne^ 
London  having  70  -per  cent,  of  wall,  Fairfield  50,  and  other  coimtics  j 
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smaller  proportion.  Post  and  rail  fence  incloses  tLree-tentbs  of  the 
fields;  worm-fencenearlyone-fonrth;  board-fence  one-eighth;  height,  3^ 
to  4^  feet  In  Middlesex,  where  a  poor  quality  of  stone  is  available,  walls 
3  feet  high  are  commoni  with  stakes  and  rails  above.  In  Kew  Haven 
similar  fences  are  made,  the  wall  2  J  feet  high.  These  walls  are  pre- 
ferred to  the  regular  stone-wall  for  sheep-pastures.  Six  rails  are  said 
to  make  a  legal  worm-fence ;  heavy  rocks  are  often  placed  under  the 
comers ;  and  a  fence  built  with  1^  to  2  feet  of  stone,  with  3  rails  above, 
is  deemed  a  good  fence. 

An  averaging  of  thirty-three  reports  from  ISew  York  indicate 
a  predominance  of  worm-fence,  of  which  there  appears  to  be  45 
per  cent .;  18  per  cent,  of  post  and  rail,  and  10  of  board ;  18  per  cent. 
being  stone-wall  and  other  kinds,  including  a  small  amount  of  wire, 
picket,  hedge,  &c.  Orange  has  80  per  cent,  of  wall ;  Putnam  75,  ana 
Greene,  Dutchess,  Columbia,  and  Delaware,  50  per  cent.  each.  Of 
post  and  rail,  Kings  has  95  per  cent.,  Warren,  80,  Cattaraugus, 
70,  Saint  Lawrence,.  67,  Steuben,  65,  Saratoga,  50.  Worm-fence  is 
found  in  large  proportion  in  the  following  counties :  Orleans,  90  per 
cent.;  Yates,  85;  Niagara,  Jefiferson,  Monroe,  80;  Wajiie,  Genesee, 
Schuyler,  Otsego,  Livingston,  Ontario,  Lewis^  75;  Wyoming,  70;  Che- 
A^go,  60;  Seneca,  55;  Onondaga,  Cortland,  Queens,  Greene,  50  per 
cent.  Madison  reports  80  per  cent,  of  board-fence ;  Schenectady,  50 : 
Tioga,  45 ;  Fulton,  33 ;  Cattaraugus,  30 ;  Saratoga,  Washington,  and 
Onondaga,  25  each.  A  part  of  the  worm-fence  is  staked  and  ridered, 
and  some  is  wired,  and  varies  firom  4  to  5J  feet  high,  the  latter  only  in 
Livingston.  Post  and  rail  is  usually  4  to  5  feet  high,  averaging  about 
4^  feet;  breadth  of  worm,  usually  4  feet.  Where  poor  stone  prevails 
nved  sticks  are  used  in  stone-wall,  to  bind  it.  Stone-wall  is  built  en- 
tirely of  stone,  or  is  combined  with  rails  op  boards  for  the  upper  por- 
tion of  the  fence.  In  Seneca,  wire  and  picket  fence  meets  with  general 
commendation  for  cheapness  and  durabUity.  Board-fences  differ  con- 
siderably in  length  of  panel  and  number  and  quality  of  boards. 
Hemlock  is  much  used,  in  the  scarcity  of  other  material.  In 
Erie,  '^a  beginning  has  been  made  to  dispense  with  fences." 
A  large  proportion,  not  less  than  60  ]}ev  cent,  of  New  Jersey  fences, 
are  of  the  post  and  rail  style;  the  posts  of  white  oak,  chestnut,  white 
and  red  cedar,  and  "  fat '^  pine,  6  or  7  feet  long,  round  or  sawed,  set  2  J 
feet  in  the  ground,  11  feet  apart,  some  having  mree  or  four  mortises  for 
the  rails,  (which  are  cut  12  feet  long,  and  sharpened.)  and  otherg  are 
nailed  to  the  posts.  About  30  per  cent,  of  inclosures  are  surrounded  by 
the  worm-fence,  of  chestnut  or  cedar  rails  chiefly,  which  are  laid  in 
angles  of  25  degrees,  with  stakes  set  in  the  ground,  and  double  ridered. 

The  post  and  board  fence  is  found  in  Hunterdon,  Ocean,  Morris,  and 
other  counties,  being  used  in  the  former  for  one-flfth  of  the  inclosures. 
.  The  osage-orange  hedge  is  employed  to  some  extent.  A  few  stone- walls 
may  be  seen,  and  brush,  turf,  and  other  modes  of  fencing.  In  Befgen 
and  Union  all  the  fence  is  reported  to  be  of  posts  and  rails,  and  90  per 
cent,  in  Essex  and  Hudson,  and  60  in  Morris. 

Two-thirds  of  the  fences  reported  in  thirty  counties  in  Pennsylvania 
are  of  tiie  zigzag  "  Virginia '^  style,  one-sixth  are  of  post  and  rail  varie- 
ty, one-eighSi  constructed  of  boards,  and  the  remain<\er  stone-wall, 
osage-hedge,  stump,  pole,  or  other  kinds.  Most  of  them  are  4^  feet 
high,  some  4  feet,  some  5.  In  Luzerne  worm  fence  is  5J  feet,  and  in 
Westmoreland  it  is  6  feet.  In  Beaver  there  is  no  other  fence  reported; 
little  else  in  Butler,  in  Warren,  or  in  Somerset;  00  per  cent,  in  Craw- 
ford, Armstrong,  and  Elk;  85  in  Westmoreland  and  Lehigh;  80  in 

Digitized  by  CjOOQ IC 


502  AGRXCULTUEAL  REPORT. 

Gambriaand  Clearfield;  75  in  Berks,  Snyder,  and  Washington;  65m 
Lawrence  and  York ;  60  in  Clinton  and  Snsqnehanna.  Montgomery 
claims  70  percent,  of  post  and  rail;  Snllivan,  67:  Danpliin,50;  Union,  42; 
Clinton,  Huntingdon,  and  York,  30.  Bradford  reports  90  per  cent  of 
board-fence,  Lycoming  50,  Cleao^eld  and  Luzerne  20,  and  others  declining 
to  2  per  cent.  Wayne  has  50  per  cent,  pf  stone-wall,  Sosqnebantia  35, 
Sullivan  16,  Tioga  15.  There  is  a  small  amount  of  osage-hedge  in  CheA- 
ter,  Bucks,  jSforthumberland,  Montgomery,  Washington,  York,  and  other 
counties.  There  is  a  style  of  fence  known  as  "  roagh  and  leady,'^ 
used  in  some  counties,  made  by  setting  rough  posts  dreesed  with 
an  ax  on  both  sides,  upon  which  rails  about  0  feet  long  are  nafled 
sdtemately  on  either.side ;  in  Fayette  18  per  cent,  is  of  this  kind.  The 
stone-fence  is  usually  quite  substantial,  rarely  less  than  2J^  or  3  feet 
wide  at  bottom,  and  4J  to  5  feet  high,  though  some  is  lower.  The  ma- 
terial is  various  as  the  kinds  of  wood  in  the  Pennsylvania  forests.  Lo- 
cust and  cedar  are  preferred  for  posts,  and  for  rails  much  use  is  made  of 
chestnut,  white-oak,  cherry,  cucumber,  pine,  ash,  and  basswood*  The 
growing  scarcity  of  timber  tends  to  decrease  the  amount  of  worm-fence, 
which  is  often  replaced  with  post  and  rail,  and  with  board-fence  in  dis- 
tricts of  greater  scarcity  of  timber :  and  stQl  more  substantial  forms,  ft» 
the  stone-fence,  or  osage  or  other  nedge,  are  growing  in  favor. 

The  farms  of  Delaware  are  inclosed  with  worm  and  post  and  rail  fienee, 
with  a  small  proportion  of  osage-hedges  and  other  modes  of  f&ading. 
Kent  County  rejwrts  60  per  cent,  of  post  and  rail  fence.  White  oak  or 
chestnut  posts,  with  cedar  rails,  are  much  used ;  and  osage-hedges  are 
popular  and  of  thrifty  growth. 

The  zigzag  rail-fence  surrounds  nearly  two-thirds  of  the  inelosores  of 
Maryland ;  post  and  rail  one-sixth ;  board-fence,  stone- wall,  pole-fence, 
and  other  styles  making  up  the  remainder.  Chestnut  rsdls  and  loeost 
posts  are  largely  used.  In  Kent  the  osage-hedge  is  plashed  and  wa^ 
tied  upon  stakes  until  well  grown. 

As  indicated  by  returns  from  forty-one  counties,  four-fifths  of  the 
fence  of  Virginia  is  that  to  which  her  name  is  commonly  ^ven.  Few 
counties  report  more  than  a  small  proportion  of  other  kinds.  Alb^ 
marie,  Fauquier,  and  Culpeper  have  20  per  cent,  of  i>09t  and  rail,  yrUA 
is  the  largest  percentage  reported.  Chesterfield  has  60  x>er  cent,  of  post 
and  bo^d,  and  Botetoprt  and  Culpeper  20.  Eappahannock,  Seott, 
Albemarle,  and  Fauquier,  among  other  counties,  return  a  fair  propor- 
tion pf  stone-wall.  In  King  George  the  wattling  or  brush- weaving  stjle 
is  extensively  employed,  being  used  for  one-fifth  of  the  inelosores. 
In  Scott  County  black-walnut  rails  are  still  used,  costing  $15  per 
thousand.  Among  the  material  used  are  found  locust,  cedar,  several 
kinds  of  oak,  chestnut,  i>op]ar,  walnut,  cucumber,  pine,  ash.  andneailj 
all  other  woods  of  the  forest.  The  legislature  of  tlie  State  nas  enacted 
a  no-fence  law,  subject  to  acceptance  by  each  county,  and  many  have 
ratified  it,  and  find  no  inconvenience  in  the  exemption  from  fences,  but 
the  change  is  received  with  great  satisfaction  by  the  people.  Hie  cor- 
respondent in  Buckingham  says  of  those  counties  which  have  no  fences 
that  "more  crops  are  raised,  and  nearly  as  much  stock  as  before.'*  One 
correspondent  in  King  Gteorge  County  thus  describes  the  lawful  fence 
of  that  State : 

A  lawful  fence  xiiust  he  4  feet  high  if  made  with  stone,  and  5  feet  high  if  made  with 
any  other  material,  and  so  close  that  the  beast  breaking  into  the  same  could  not  creep 
^through ;  or  with  an  hed^e  2  feet  high  upon  a  ditch  3  feet  deep  and  3  feet  broad ;  or,  a- 
*Btead  of  snch  hedge,  a  rail-fence  of  2^  feet  high,  the  hedge  or  fence  being  so  ckMtlkal 
none  of  the  crcatnrea  aforesaid  can  creep  through. 
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Throughout  the  Southern  States,  a  section  iu  every  State  of  which 
more  thaix  one-half  of  the  farm  area  is  woodland,  the  worm-fence  is 
almost  the  exclnsive  mode,  except  in  the  vicinity  of  the  better  class  of 
baildings.  Garden  fences  are  usually  of  palings.  In  returns  from 
thirty-seven  counties  in  Korth  Carolina,  there  is  only  one  record  of  post 
and  rail  fence,  10  i>er  cent,  in  Sampson  County ;  and  in  Chowan  one- 
half  is  board-fence.  In  Caldwell  the  <^  Van  Buren  ^  fence  is  coming  into 
nse^  the  worm  3  feet  in  width,  panels  5  to  10  feet  long. .  A  very  little  of 
stone-wall  and  of  other  kinds  appears  in  a  few  of  the  reports.  The  pro- 
portion of  worm-fence  is  96  per  cent.  In  South  Carolina  the  proportion 
of  crooked-rail  fence  rises  to  98;  it  is  95  in  Greorgia  and  94  in  Florida. 
In  the  latter  State,  stone  is  placed  at  10  per  cent,  in  Gwinnett,  and  hedge 
of  Cherokee  rose  is  reported  in  Wilkes  and  Monroe.  The  reported 
height  varies  from  4  to  6  feet  in  South  Carolina;  in  most  of  the  coun- 
ties ^  and  5,  and  more  reports  place  the  height  of  North  Carolina 
fences  at5  to  5j^  feet  than&om  4  to  5.  Georgia,  which  represents  fiairly  all 
this  section,  makes  the  averag^e  height  5  teet  in  nineteen  counties,  (i^ 
foet  in  six  counties,  6  feet  in  six  counties  4^  feet  in  four  counties,  and  4 
feet  in  two  counties.  Five  feet  is  the  le^al  height  fixed  for  fences  in 
most  if  not  all  of  the  cotton  States.  The  proportion  of  worm-fence  in 
Alabama  is  90  per  cent.,  10  per  cent,  representing  many  kinds,  no  one 
of  which  has  much  prominence  in  any  locality,  except  board-fence  in  Col- 
bert, 20  per  cent.,  and  post  and  rail  in  Montgomery,  15  per  cent. 
Osage-hedge  is  marked  10  per  cent,  in  Montgomery.  The  height  of 
fences  is  placed  quite  uniformly  at  ^  and  5  feet  in  this  State.  For 
posts,  chestnut,  oak,  and  heart-pine  are  much  used. 

In  Mississippi  95  per  cent,  are  worm-fences,  the  remainder  osage  and 
rose  hedges,  wire,  board,  and  post  and  rail;  Claiborne  County  having 
28  per  cent,  of  the  latter.  Half  of  the  counties  report  all  worm-fences. 
In  Claiborne,  post  and  rail  fence  is  made  by  setting  two  posts,  dropping 
the  rails  between,  and  tiaistening  with  caps ;  wire-fence,  by  stretching 
wire  upon  posts  eight  feet  apart,  with  a  rail  or  slab-cap  from  post  to 
post. 

Only  about  two-thirds  of  the  inclosnres  of  Louisiana  are  surrounded 
with  the  Virginia  fence.  In  the  parish  of  La  Fayette  all  fences  ai:e  post 
and  rail«  There  are  many  hedges  of  Cherokee  and  McCartney  rose,  and 
of  osage-orange.  In  the  Creole  section,  a  fence  made  of  cypress,  and 
known  as  Fieux  fence,  is  the  prevailing  style,  as  in  Iberia,  where  no 
other  is  known,  and  in  Saint  Landry  it  amounts  to  60  per  cent,  of  the 
aggregate  fencing.  It  is  5  to  5^  feet  high.  Slabs  of  cypress,  9  feet  in 
length,  are  split  from  the  circumference  of  the  log,  in  size  about  10  by 
2  inches,  one  of  which  is  mortised  as  a  post,  for  every  four  tenoned,  to 
be  used  as  boards,  making  a  rough  but  strong  and  durable  board-fence. 
Iu  West  Feliciana,  nearly  all  inclosnres  were  surrounded  by  Cherokee- 
rose  hedges :  and  they  were  so  effectual  and  popular  that  most  planters 
ent  down  all  wood  except  what  they  reserved  for  fires  and  plantation 
repairs.  They  died  out  during  the  war,  probably  from  frost,  and  now 
poles  and  other  make-shifts  are  common,  and  every  year  the  destruc- 
tion of  a  portion  of  the  crops  results.  Sugar-planters  on  the  river  often 
fence  only  on  the  levee. 

Worm-fence  constitutes  three-fourths  of  all  fencing  in  Texas.  Bail, 
board,  brush,  and  picket  are  styles  frequently  employed,  and  osage- 
orange,  or  Bms  d^Arc,  (from  its  employment  in  making  bows,)  is  used 
in  many  portions  of  the  State  as  live  fence.  Cedar,  live-oak,  and  mes- 
quite  are  used  for  posts.  The  latter,  Prosopia  (Algarobiaj  gUmduloaa^  is 
used  extensively  in  brush-fence.  Ditches,  5  feet  deep,  6  feet  wide  attx>P| 
and  3  feet  at  bottom,  the  earth  thrown  up  on  the  side  of  the  flej "  '~  '  ~  ^ 
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are  made  where  timber  for  fencing  cannot  be  obtained  readily.  In  Bomit 
counties  there  is  only  a  small  area  inclosed;  ^^  not  one  rod  to  one  bandied 
acres''  in  Hardin.  There  are  sections  where  stone  is  obtainable  for 
walls ;  one-fifth  of  the  fences  of  Lampasas  being  made  of  that  matenaL 
In  De  Witt  a  Mexican  fence  is  boilt^  constracted  of  logs  and  brash,  piled 
together  18  inches  in  thickness,  between  parallel  rows  of  posts,  7  feet 
long,  set  18  inches  in  the  ground,  and  3  feet  apart  A  citizen  of  WilUani- 
son  County  proposes  the  present  season  to  fence  five  thousand  acres  witii 
wire,  for  pasturage. 

The  worm  is  almost  the  exclusive  fence  of  Arkansas,  not  more  than  2 
per  cent  of  other  kinds  being  used,  generally  5  feet  high;  in  some  cases 
less,  very  rarely  more.  Tennessee  has  95  per  cent,  of  the  pievsdling 
style ;  Giles  has  15  per  cent  of  post  and  rail,  and  10  per  cent,  of  stone- 
wall ;  Haywood  20  per  cent  of  lath  and  orange-hedge,  and  a  small  pro- 
portion of  other  kinds  is  found  scattered  through  the  State. 

In  Wes^  Virginia  the  worm-fence  amounts  to  85  per  oent ,  the  remainder 
being  of  almost  all  kinds  in  use;  some  having  but  seven  to  nine  rails  to 
the  panel ;  in  Kentucky  about  the  same  proportion,  from  4  to  ^  feet 
high,  with  po&rt  and  rail,  board,  and  stone,  4  or  5  per  cent  of  each.  Woub- 
fences,  of  eight  to  ten  rails  to  the  i>anel,  are  common. 

In  forty-seven  counties  in  Ohio,  the  i)ercentage  of  worm-fence  is-also 
about  85,  board-fence  about  10  per  cent,  post  and  rail,  stone^  i»cket 
hedge,  and  patent  fences  making  the  remainder.  The  height  m  most 
localities  is  from  4^  to  5  feet  The  proportion  of  worm-fence  in  Michigan 
is  about  four-fifbhs,  board  being  also  used  quite  generally,  with  a  small 
amount  of  stone,  brush,  log,  and  other  structures,  and  some  hedging.  The 
height  is  in  most  counties  4^  feet  Indiana,  which  is  well  wooded,  usee 
the  Virginia  style  for  four-fifths  of  all  fencing.  In  Lake  County  rhese  is 
little  else  than  board-fence;  50  per  cent  in  Newton,  40  in  Warren,  and 
20  in  Switzerland,  Fountain,  Jefferson,  and  Vanderburgh.  Small  quan- 
tities of  os^e-hedge  are  found  in  all  sections  of  the  State.  Worm-liuioes 
vary  in  height  from  seven  to  eleven  rails  to  the  panel,  being  highest  in 
the  cattle-farms  of  the  southwestern  part  of  the  State. 

In  the  prairie  States  the  worm^fence  has  less  prominence.  Thescaraty 
of  timber  limits  the  use  of  rails,  except  for  a  fence  of  three  or  four  aula 
to  the  pand,  with  posts,  where  native  wood  is  to  be  obtained  at  wU, 
from  margins  of  stroams  or  artificial  plantations  of  forest-trees.  Hie 
open  prairies,  having  railroad  communication,  are  fenced  with  beards 
from  the  northern  pineries,  with  cedar  and  locust  posts,  if  obtainable 
without  great  cost,  otherwise  with  oak  and  sometimes  chestnut  In 
Southern  Illinois  timber  is  abundant,  and  the  old-fashioned  rail-fence  is 
largely  used.  From  fii%y-six  counties  of  Illinois,  which  may  be  assumed 
to  represent  the  State  quite  Mrly,  returns  make  a  percentage  of  43  for 
worm-fence  and  32  for  board,  osage-hedge  standing  next  in  promin^ioe. 
Some  counties  already  have  a  very  large  proportion  of  this  hedge,  viz: 
Kankakee,  75  per  cent. :  Henderson  and  Stark,  50 ;  Marshall^  40;  Macou- 
pin, 33;  Knox,  30 ;  Bock  Island,  Warren,  Lee,  Adams,  Madison,  White- 
side, 25 ;  aod  Bureau,  Fulton,  Peoria,  Crawford,  20.  It  is  coming  into 
general  use  with  great  rapidity.  In  Bichland  osage-hedge  is  not  popular^ 
the  expense  of  trimming  being  deemed  greater  than  repairs  of  other  feooesL 
In  thirty-four  counties  in  which  osage-hedges  are  particularly  mentioned, 
the  average  percentage  is  about  20. 

Worm-fence  constitutes  54  per  cent  of  the  reported  fencing  of  Wis- 
consin, and  board  fence  32  per  cent.  Post  and  pole,  log,  brush,  stone, 
ditch,  "  Shanghai,''  and  various  fan6y  styles,  are  made.  Ingenni^  is 
exercised  in  prairieregions  for  the  invention  and  building  of  fences 
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requiring  the  smallest  possible  amount  of  material.  A  hurdle-fence  is 
popular  in  Eock,  supported  by  short  stakes  which  reach  to  the  third 
rail,  which  is  longer  than  the  others,  thus  lapping  over  and  connecting 
one  panel  with  another. 

In  Minnesota  the  proportions  of  the  principal  kinds  are  as  follows : 
worm,  33  per  cent. ;  post  and  rail,  27 ;  board,  26 ;  and  14  per  cent,  of 
other  kinds,  including  (tamarack,)  pole,  wire,  ^'leaning,''  and  other 
fences.  Average  height,  about  4}  feet.  Oak  and  pine  are  used  in  con- 
struction of  bofurd  fence,  while  walnut,  ash,  cottonwood,  tamarack,  elm, 
lino,  and  other  woods  are  used  for  rails. 

!No  greater  variety  of  fencing  exists  in  any  State,  than  is  found  in 
Iowa.  An  average  of  48  county  returns  indicates  24  per  cent,  of  worm, 
23  of  board,  14  of  post  and  rail,  and  39  of  a  miscellaneous  list  of  styles, 
among  which  osage-hedge  is  most  prominent,  reaching  60  per  cent,  in 
Cedar,  33  per  cent,  in  Clinton,  25  in  Scott,  and  smaller  proportions  in 
many  other  counties.  In  Muscafcine  the  proportion  of  board  is  90  per 
cent,  80  in  Harrison,  75  in  Scott,  and  50  in  Henry  and  Jasper.  In 
Mitcnell  63  per  cent,  is  post  and  rail,  and  60  in  Carroll  and  Floyd.  The 
^^  Shanghai^  fence  is  made  of  rails,  three  to  Ave  to  the  panel,  laid  on 
the  crotches  of  forked  stakes  driven  into  the  ground,  staked  and  Bar* 
mounted  with  riders.  In  Mahaska^  as  in  other  counties,  some  indosures 
include  a  dozen  femns  in  a  tract  of  2,000  acres  or  more.  A  ^'  leaning'' 
fence  is  used  in  some  places,  the  posts  set  at  an  angle  of  40^.  The 
^^  Bloomer"  is  made  with  three  rails  and  stakes  to  the  panel.  Several 
coofities  have  no  fences,  animals  being  prohibited  by  law  firom  run- 
ning at  large.  Five  wires,  8  inches  apart,  stretched  upon  posts  8 
feet  apart,  with  one  stay  midway^  makes  a  popular  fence  in  some  placea 

The  worm-fence  again  predommates  in  Missouri,  amounting  to  74  per 
per  cent.,  while  there  is  26  per  cent,  of  board-fence,  and  "  corduroy" 
(poles  naaled  to  posts)  hedge,  post  and  slat,  stone,  palings,  ^^  rough 
and  ready^"  and  fancy  styles.  There  is  30  per  cent,  of  osage-hedge  in 
Henry,  20  mGreene,  and  a  large  amount  of  growing  hedges  in  different 
part  of  the  State.  From  seven  to  twelve  r^  to  the  panel  are  used  in 
worm-fences.  Post  and  rail  fence  is  often  made  with  three  rails  for 
cattle  and  six  for  hogs,  and  board-fence  with  three  or  five  boards. 

It  is  difficult  to  ^culate  the  comparative  prominence  of  styles  in 
Kansas.  Averaging  the  returns,  the  worm-fence  appears  to  constitute 
but  18  per  cent.,  board  12,  and  post  and  rail  9 :  leaving  61  per  cent,  for 
a  gi^t  variety  of  fences  reported  somewhat  indefinitely.  The  osage- 
hedge  is  very  prominent,  apparently  bidding  fair  to  be  the  principal 
fence  of  the  State.  It  is  reported  at  100  per  cent,  in  Cloud;  50  in 
Bourbon^  Franklin,  Linn,  and  Osage;  40  in  Leavenworth ;  33  in  Doug- 
las:  30  m  Anderson.  Dickinson  reports  400  rods  of  stone-wall,  built 
at  $2  per  rod.  The  Shanghai  fence  is  also  found  in  Kansas.  Cherokee 
county  reports  fences  with  names  hitherto  unheard  of,  "  the  eccentricity 
of  whose  construction  language  very  feebly  conveys." 

In  many  counties  of  Nebraska  few  fences  are  to  be  found.  About  30 
p6r  cent,  of  existing  fences  are  post  and  rail,  25  per  cent,  board,  and  the 
remainder  hedge,  wire,  Shanghai,  and  earth-walls  3J  feet  high ;  Hall 
County  having  25  per  cent,  of  the  latter. 

Board-fence  appears  to  predominate  in  California ;  two-fifths  being 
of  that  style  in  the  counties  reported,  nearly  one-fourth  post  and  rail, 
and  the  remainder  brush,  picket,  worm,  &c.,  including  a  small  amoimt 
of  live  willow.  Napa  and  Humboldt  have  a  considerable  proportion  of 
wqrm-fence. 

A  large  proportion,  fully  90  per  cent,  in  the  returns  received,  of  the 
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fencing  of  Oregon,  is  of  Virginia  style.    The  remainder  is  mainly  con- 
stxncted  with  boards.    A  few  picket-fences  are  reported. 

In  Washington  Territory  wood  is  abundant;  worm-fence  is  the  pre- 
vailing style.  Utah  has  poor  material  for  fencing ;  is  inclosed  with  pcies, 
bmsh,  post  and  rail,  and  inferior  forms  of  fences.  Bed  pine  is  much 
used  for  rails,  and  aspen  poles  are  abundant  Fence  material  is 
scarce  in  Colorado,  except  among  the  mountains.  In  the  dry  atmos- 
phere of  the  mountains,  pines,  firs,  aspen,  and  other  soft  woods  ksl 
well.  A  Utah  correspondent  says  the  aspen  will  last  twenty  yean  if 
not  resting  on  the  ground.  There  are  few  fences  in  New  Mexiox 
There  is  a  law  against  trespass,  and  each  county  is  allowed  to  regulatt" 
the  time  when  cattle  may  be  turned  loose,  which  is  generally  from  No- 
vember 1  to  March  1.  Fh)m  corn-planting  till  harvest  is  finished  cat- 
tle must  be  herded,  and  the  owner  is  made  responsible  for  any  damage^ 
they  may  commit  The  DoSa  Afia  correspondent  says  there  is  not  a 
rail  in  New  Mexico.  Walls  are  built  for  small  inclosures  of  adobe, 
or  unburned  brick.  A  fence  is  sometimes  built  of  cedar  poles,  set  up- 
right and  dose  together,  with  a  horizontal  pole  bound  to  each  upright, 
near  the  top,  by  strips  of  raw^-hide  an  inch  wide.  In  Arizona  and  Ne^ 
vada  small  poles  are  much  used  for  fencing,  though  a  small  area  only 
is  inclosed. 

In  recapitulation  it  will  be  seen  that  worm-fence  predominates  in  Yer- 
mont,  New  York,  and  in  aU  the  States  west  and  northwest  of  New  J^wy. 
except  Kansas,  Nebraska,  California,  and  Nevada,  and  the  Rocky  Moon- 
tain  ro^on,  though  but  slightly  in  Vermont,  Minnesota,  and  lowa^  Its 
proportion  in  the  former  States  exceeds  that  of  all  other  kinds  com- 
bined, except  in  Vermont,  New  York,  Illinois,  and  Iowa,  in  the  latter 
constituting  scarcely  one-fourth  of  the  total  fencing.  It  may  fairly 
be  ranked  as  the  national  fence,  though  it  is  temporary,  giving  ^way 
gradually  to  kinds  requiring  less  lumber,  and  covering  less  land,  as 
well  as  mctking  a  less  awkward  appearance  not  at  all  indicative  of 
the  straigh^forwardness  of  the  American  character.  Boafd-fence  is  Hie 
prevalent  style  in  Oalifomia^  and  next  to  worm  in  Vermont,  New  Yoik, 
in  all  the  Southern  States  south  and  west  of  Maryland,  f  thon^  the  per- 
centage  is  still  small,)  and  in  all  the  Western  States  in  which  worm-toce 
predominates,  except  Minnesota  and  Nebraska.  The  post  and  rail  stjitfi^ 
the  main  fence  in  New  Jersey,  and  stands  second  to  other  kinds  in  Itma^ 
Massachusetts,  Pennsylvania,  Delaware,  Maryland,  MLoneaota,  aoi  Ke* 
braska.  Stone-wallistheprincipalfenceinMaine^New  Hampshire,Mim%- 
chusetts,  Bhodelsland,  and  Connecticut ;  and  tne  next  in  prominence  in 
New  Hampshire,  Rhode  Island,  and  Connecticut,  is  board-fenoa  For 
hedges,  the  osage  orange  stanos  first,  being  already  in  efficient  condi- 
tion in  Illinois,  and  largely  planted  west  of  the  Mississippi :  while  it  i^ 
coming  gradually  into  use  inidl  of  the  Middle  and  Western  States  aonUi 
of  the  fortieth  parallel  of  latitude,  and,  to  some  extent,  for  i»namental 
purposes  in  the  Southern  States.  The  Cherokee  and  McCartney  rosn 
(botanicaDy,  Bosa  laevigata  and  K  Macartnea,)  are  preferred  by  many 
as  hedge-plants  in  the  States  of  the  Gulf  coast.  The  white  willow, 
Salix  alba,  and  other  plants  are  employed  for  hedging  pnrpoaes  to 
a  very  limited  extent.  The  following  table  shows  the  proportioa  of 
the  principal  kinds  of  fence  in  the  several  States,  as  averaged  fitun  tbe 
reports: 
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States. 

1 

1 
1 

^ 

1 

States. 

$ 

1 
1 

1 

4 

i 

Maine 

5 

8 
30 
6 

n 

6 
11 
31 
10 
30 
18 
02 
17 
45 
14 

a 

11 
35 
27 

3 
11 
13 
19 

4 

la 

"3" 

4 
3 

67 

51 

33 

00 

7!J 

33 

18 

5 

4 

5 

18 

15 

1 

1 

5 

3 

8 

3 

31 

Texas  

74 
98 
95 
85 
87 

m 

79 

81 

-43 

54 

33 

94 

74 

18 

3 

5 

92 

5 



...... 

S 

4 

1 

...... 

2 
27 
14 

3 

9 

99 

S2 

...... 

7 
I 
2 
6 
5 
9 
;     8 
10 
32 
33 
26 
23 
10 
19 
S5 
41 
8 
5 

19 

Ifetr  HampAhiro 

"Vonnont .      .  . 

ArkanflAff  .,,r,r. 

1 

Toxinefisee 

S 

Ma-MAChQlK^trtff  .. 

TVest  Virginia 

4 

Hhodo  iMland 

Kentacky 

4 

ConDActicnt 

24 

4r> 

29 
67 
fiO 
65 
70 
1N> 
98 
95 
94 
90 
95 
•61 

Ohio    

4 

New  York *     . 

Michigan 

13 

IS'e'w  (Ti^rdfiv   ^ 

Xhdlana         -  -,t-  -- 

8 

Petms^lraiiia 

Illinois 

93 

I>6la.waro    

WiBconain 

18 

Mkrylafcd 

Minnesota ^1... 

Iowa  - - 

14 

Tlrginia 

39 

llOTth  Goioibia 

Missouri 

14 

Soath  Ctrolina 

Kansas  

61 

Gconcia 

Kehraska . 

43 

Florida 

...... 

1 

8 

I 

1 
1 

Calif omia 

32 

Alabama             .  . 

HiaaLsail^i 

IxMLisiiUia 

Nevada  and  Territories. 

76 

Oates. — ^Many  descriptions  are  received  of  different  styles  of  gates 
used,  with  plain  drawings  in  many  cases;  but  the  variations  are  so 
ntimerons  and  wide,  even  in  the  same  State,  and  the  descrij^tion  in 
many  instances  so  indefinite  and  incomplete,  that  it  would  be  impossi- 
ble to  attain  perfect  accuracy  in  an  esiiaustive  exposition.  The 
gates  of  wooded  regions  are  of  a  heavier  pattern,  and  those  of  the 
settled  States  which  have  not  given  place  to  recent  improvements  are 
very  clumsy  in  construction  and  movement.  The  common  slat-gate  is 
in  very  general  use.  The  balance-pole  is  largely  employed  in  nearly  all 
sections  of  the  country,  especially  in  the  older  settlements.  Gates  turn- 
ing upon  hinges,  fastened  with  **hook  and  eye,'^  moving  in  a  socket, 
those  with  wooden  latches  and  every  imaginable  style  of  fastening, 
are  found  of  such  variety  and  form  of  material  and  mode  of  con- 
striction as  almost  to  defy  description.  Lattice-gates  and  fancy 
styles  are  common  near  dwellings  and  in  the  vicini^  of  towns.  The 
tendency  in  the  new  farming  regions  is  to  lightness  of  material,  facility 
of  movement,  and  cheapness,  with  tha  requisite  degree  of  strength. 
Many  of  them  are  patented.  Large  numbers  of  new  patterns  are  built 
in  the  Western  States  at  $1  to  $2  each.  Perhaps  the  most  popular  is  a 
Hlide-and-swing  gate,  which  moves  back  on  rollers  part  way,  balancer 
on  a  pivrot  in  the  post,  and  turns  round  at  right  angles.  In  many  coun^ 
ties  in  the  South,  few,  if  any  gates,  are  reported,  while  in  others  nearly 
all  the  openings  are  gates ;  in  a  iew  there  are  neither  gates  nor  bars, 
but  '*  slip-gaps."  The  correspondent  in  Henry  County,  Virginia,  says 
that  the  fields  there  are  entered  by  pulling  down  a  corner  of  the  fence ; 
that  it  becomes  less  substantial  every  time  it  is  taken  down,  until  it 
will  no  longer  restrain  stock,  when  "  the  exasperated  farmer  rights  it  up, 
props  it,  and  perhaps  cuts  tnoru  rushes  to  lay  upon  it,  and  finaUy  pulls 
down  another  portion  of  the  fence  where  the  same  experiment  is 
repeated." 

The  following  table  gives  the  estimated  percentage  of  openings  guarded 
respectively  by  gates  and  bars,  and  the  average  cost  of  gates.  A  smaU 
proportion  of  the  inclosures  of  certain  States  have  neither  gates  nor  bars. 
It  is,  of  course,  understood  that  these  statistics  include  ouly  farm-gates: 
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States. 

P 

V4 

o 

■**"§ 
o  ^ 
O 

States. 

ft 

fi 

>fi^nn 

34 
33 
19 
10 
31 
32 
27 
24 
24 
25 
48 
52 
40 
49 
37 
47 
33 
64 
44 

65 
66 
80 
00 
68 
78 
72 
70 
76 
75 
51 
43 
57 
45 
46 
53 
61 
35 
45 

12  33 
266 
350 
625 
7  66 
4  12 
385 
625 
455 
450 
496 
4  71 

3  3:j 

4  14 
3  10 
325 
3  21 
453 
600 

Texas  ...................... 

35 
29 
37 
33 
36 
49 
33 

sa 

67 

29 
36 
49 
43 
31 
74 
40 
38 

47 

45 
38 
67 
S3 
47 
65 
45 
29 
53 
71 
GS 
40 
51 
68 
96 
60 

^fl 

K^*'  HAmpshire 

Arkannas 

iX 

Vermont  T - 

Tennessee ...m,-  ,.r- 

4» 

MaAHAchnsfitta 

W«st  Virginia 

•iTi 

Khode  Island 

Kentucky 

ZV 

Connocticiit 

Ohio..... 

3» 

New  York 

Michigan 

34: 

New  Jersey 

39 

pAn^sylvaida . . . . , 

Illinois 

3M 

DelATviiro 

Wisconsin 

3U 

MaryVTifl 

Minnesota 

sa 

VlriSnift 

Iowa. 

211 

North  Corollna 

Mlwfihiri 

ZZ 

Rnnth  CnroUna 

Kansas 

3* 

Oeorsia 

Nebraska 

304 

Florida 

Ciiiffomia. 

7« 

Alabama     .                 ^ 

^O 

MingffMffppl  , 

Nevada  and  TerritalBs 

43 

Iiouiidana 

The  average  proportion  of  bars,  in  the  whole  coontryy  is  about  53  per 
cent. ;  of  gates,  43 ;  leaving  about  7  per  cent,  of  openings  for  ailip  gaps 
or  other  mode  of  entrance. 

COST  OF  FABM-FENOBS. 

Cost  of  material, — ^A  great  variety  of  material  is  nsed  for  board-fences. 
Of  course;  inferior  qualities  of  lumber  are  taken— that  which  is  rough 
and  knotty,  or  those  kinds  of  wood  less  in  request  for  house-finishinjr  <^ 
furniture-making.  Where  oak  is  abundant,  it  is  often  employed;  hem- 
lock and  spruce  are  used  largely  in  Kew  England,  Kew  Tork,  and  else- 
where, as  other  timber  increases  in  value ;  and.  the  cheaper  grades  of 
pine  are  extensively  used  in  the  KorUiwest,  and  culls  from  oak,  poplar, 
ash,  and  other  woods. 

The  average  cost,  as  reported,  is  given  in  the  accompanying  tabk^ 
from  which  it  appears  that  boards  used  for  fences  are  dearest  in  Teas^ 
costing  $29.53;  $28.95  in  Kansas;  $27.88  in  Nebraska;  $27  inDekt 
ware,  and  $25.66  in  Ehode  Island.  The  cost  is  least  in  Greorgia,  $12; 
$12.37  in  Oregon ;  and  $12.85  in  Florida.  The  cost  of  rails  are  hi£^ 
in  New  Jersey;  next  in  order,  Nevada,  Bhode  Island,  Massachoi^tB. 
and  Gonnecticut.  The  lowest  figure  is  $8.12  per  M,  in  Florida;  dien 
Georgia,  Alabama,  South  Carolina,  and  MississippL 


Price  of  matenah 

states. 

Boards, 
perM. 

Rails, 
perM. 

StatM. 

perlL 

BaOs. 

perH. 

Maine 

I9  60 
11  85 
13  33 

31  64 
35  66 
24  61 
16  01 
33  00 
15  99 
27  00 

32  88 
15  74 

11  45 
13  TiO 

12  00 

12  85 

13  m 

19  07 
84  00 

$7166 

60  00 

47  50 

IOC  42 

180  00 

102  B5 

68  12 

130  00 

56  20 

65  00 

59  51 

16  51 

10  44 

11  83 

10  95 
a  12 

11  64 

12  50 
23  00 

Texas 

|»53 

17  78 
15  » 

15  86 
WW 

17  58 

12  72 

16  5D 
3100 
14  a 

18  88 
34  51 
33  35 
38  9& 
37  Kg 

19  54 

13  37 
53  50 

13  •< 

New  Hampshire 

Vermont 

Arkansas 

Tennessee      ...             

li  "^ 

MaBsochiiRetts 

"Wftiit  Vlr/Hniii. ,  .    ,    . , . , , 

if  "^ 

Rhode  Island 

Kentacky^ 

^  3* 

Connecticut 

Ohio..... 

Xi  i* 

New  York 

Michipui ...V 

23  •^ 

Now  Jersey 

Sf  1' 

P«*nn«?ylvainft 

4ii 

Delaware 

Wiseonsin 

^  ^ 

Maryland 

'  Minnesota 

X  • 

Vir<jlnift 

I  Iowa ... 

E-"*^ 

ln'orth  Carolina 

1  Missouri 

1  Elansas 

57  i 

South  Carolina 

CT  * 

Georgia 

!  Nebraska 

1  California ^.. 

Orepjon 

N^vftria  and  Territories   . 

M  • 

Florida 

9t  9 

Alabama 

*  • 

MisaiMippi 

f9« 

I/>ixislana  ......  ^ 

1                                          .   ' 
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Cost  of/eTices  per  rod. — ^There  is  a  great  difficulty  in  estimating  the 
cost  of  fences,  from  the  variety  and  differing  value  of  material  used, 
and  the  many  kinds  of  fences  built,  as  well  as  the  differences  in  their 
height,  massiveness,  and  thoroughness  of  construction.  The  best  built 
fences  in  the  United  States  are  in  Ehode  Island,  if  the  returns  are  cor- 
rectly made,  and  their  average  cost  is  the  highest.  The  best  fences  are 
of  stone,  and  they  are  also  cheapest,  repairs  costing  little,  though  their 
first  cost  exceeds  that  of  any  other  kind. 

The  cost  of  fences,  as  stated  below,  is  lowest  in  the  Southern  States. 
It  is  deemed  best  to  give  the  averages  of  the  figures  returned  for 
those  States,  though  they  do  not  adequately  express  the  real  cost. 
It  is  stated  in  many  of  these  returns  that  the  price  per  rod  returned 
is  simple  the  cost  of  "mauling  the  rails'^  and  laying  them', 
without  counting  expense  of  teams  for  hauling,  and  in  some  cases 
of  board  while  doing  the  work.  Nothing  is  reckoned  usually  for  the 
value  of  timber,  and  the  estimate  is  often  based  on  the  bare  wages  of 
hands  empfoyed  by  the  month.  The  work  is  done  by  tenants  as  odd 
jobSy  or  in  the  winter  interval  between  cotton-picking  and  cotton-plant- 
ing, as  one  of  the  requirements  of  their  contract,  and  so  the  expense  is 
scarcely  considered.  While  giving  these  averages  as  they  are  made  in  this 
table,  an  enlarged  estimate^  intended  to  include  all  the  actual  elements 
of  cost,  is  used  in  calculating  the  total  cost  of  fEirm-fences,  whi^  may 
be  found  in  a  subsequent  table.  The  returns  are  very  complete  as  to  the 
cost  per  rod  of  worm,  post  and  rail,  board,  and  stone  fences,  but  not  so 
full  as  to  the  various  other  kinds.  The  estimaite  of  average  cost  per  rod 
in  each  State  is  based  upon  prices  and  proportions  of  each  kind  of  fence. 

Co8tj)€r  rod. 


Statea. 


Miuoe 10  66 

New  Hampsbiro 65 

Vermont 95 

KuittohTiBetts 138- 

KhodelsUnd 2  00 

Conneeticat 137 

KewYork 1  10 

Kev  Jersey 161 

PemuylvBiiIa 95 

Delaware 1  00 

Maryland 1  08 

Virdnia 43 

KonhCazolinn 33 

SonthCarollna 35 

Georgia 31 

Plorioa 30 

34 

dppi^ 43 

Ix>aiaiaDa 60 


•0  83 

82 

91 

97 

206 

1  64 

1  25 

161 

1  33 

1  33 

1  94 

1  17 

44 

43 

49 

37 

1  04 

87 

125 


^72 

80 

1  00 

1  31 

258 

1  67 

1  47 

161 

1  26 

1  70 

1  96 

1  16 

93 

76 

99 

78 

1  05 

157 

300 


|1  64 
1  37 

1  52 

2  73i 
2  33 
2  42 
2  45 
250 
2  34 


266 
2  13 


States. 


Texas $0  87 

Arkansas 43 

Tennesnoo 50 

WostVirginia 07 

Kentucky 71 

Ohio 79 

Michigan 71 

Indiana 75 

niinois 99 

Wisconsin ' 03 

Minnesota 65 

Iowa 91 

Missouri 

Kansas 108 

Nehraska 1  00 

California 123 

Oregon 96 

Nevada  and  Territories..  1  38 


10  80  II  44 


1  25 

77 

1  27 

1  71 

1  06 

1  06 

1  07 

1  27 

77 

72 

94 

1  02 

96 

97 

1  59 


1  75 


1  21 
1  09 
1  48 
1  64 
1  38 
1  26 
1  39 
1  31 
99 
99 
1  31 
1  43 
1  27 
1  42 

1  30' 
102 

2  20 


12  47 

1  50 
3  27 

2  96 
422 
320 
2  16 

2  95 

3  56 
2  75 


2  81 

296 


350 


Amount  and  cost  of  fencing. — ^The  inqniry  was  made  for  "  the  nnmber 
of  rods  of  fence  to  each  one  hundred  acres  of  farm-lands,  including  to- 
*  gether  improved  and  unimproved  lands.''  As  a  few  in  the  older  States, 
and  many  in  the  South  and  West,  answered  with  reference  only  to  the 
**  improved  ^  acres,  it  was  deemed  proper,  in  calculating  the  acres  fenced, 
to  avoid  an  exhibit  erroneously  large,  to  exclude  one-feurth  of  the  unim- 
proved area  in  the  New  England  States,  (with  the  exception  of  Maine,) 
the  Middle  States,  and  Maryland ;  one-half  in  the  unimproved  portion 
of  farms  in  the  States  of  the  Ohio  Valley  and  lake  region,  between  Ken- 
tucky and  Wisconsin, and  in  Maine ;  three-fourths  of  unimproTOdlands 
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ia  the  States  between  Yirginia  and  the  Mississippi,  where  only  tiie 
^'improved"  area  is  usually  reckoned  as  the  farm;  all  of  the  unim- 
proved land  in  Yirginia,  (where  a  no-fence  law  has  been  enacted,)  Florida, 
and  Louisiana,  where  water  boundaries  save  much  fencing ;  and  in  Min- 
nesota, Iowa,  Kansas,  Nebraska,  and  California,  where  some  improved 
land  is  unfenced,  only  three-fourths  of  the  improved  area  was  taken. 
In  calcQlating  the  number  of  rods  of  fencing,  the  estimate  of  the 
number  of  rods  to  each  one  hundred  acres  was  carefully  made  from  the 
returns,  as  follows : 


states. 


2if!aixie 

New  Hamp^iixo 

Ycnaootu 

Hafiaaohtuetts.. 
Shode  Island... 

G«nneotloat 

New  York 

New  Jersey 

Peimsyhraiua... 
Delaware 

Vir^n« 

North  Caxolina. . 


7W 
875 
775 
850 
.000 
910 
8S5 
925 
955 
625 
030 
500 
060 


t 


•1  00 
1  20 
133 
1  75 
220 
1  70 
135 
1  60 
1  15 
1  20 
125 
90 
75 


States. 


South  Carolina. . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

M^i^^)^i£yn 


I 


500 

$0  80 

546 

75 

464 

72 

610 

80 

420 

96 

400 

1  00 

440 

1  10 

590 

95 

635 

95 

900 

90 

600 

95 

860 

1  00 

800 

95 

SUtes. 


S 
Si 


Indiana... 
Illinois  ... 
Wisconsin 
Minnesota 

Iowa 

Missouri.. 
Kansas ... 
Nebraska. 
California. 
Oregon  .,. 
Neyada... 


J 


680  I 
475  i 

535 
4^ 
400 
i25 

450 

400 


$1  05 

19 

Si 

t  1» 
1  00 
1  M 
1  OS 
I  40 
1  05 
1  SO 


From  all  this  data,  the^calcnlation  of  amount  and  cost  of  fences  ia  the 
United  States  leads  to  the  following  result: 


states. 


Acres  fenced. 


Bodsof  fencing.  ^'^S*'' 


Maine 

KewHampshiio 

Vermont 

Massachusetts.. 
Rhode  Island... 
Connecticut  — 

New  York 

Nev  Jersey 

Pennsylvania... 

Belawaie 

Maryland 

!?ir«inia 

North  Carolina. 
South  Carolina 
Georj  " 

AI 
Mississippi 

Louisiana 

Toxas 

Ai'Vftffgyj* 

rennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Kebraska 

Califbniia  — 

Oregon 

Nevada  

TotjiL... 


4.377,925 
8,388,117 
4,164,917 
8, 481, 767 
448.988 
2,185,000 

SO.  549, 009 
9.736,251 

16, 374, 641 
968,770 
4.11^936 
8,165,040 
8,902,909 
5^284,224 

11,035,877 
738.172 
7,536,047 
6, 437, 137 
2,045,640 
6, 822, 757 
3,294,189 

10,027.762 
i087,2e0 

13.381,978 

18,090.776 
7,556,040 

14,  111,  963 

22,606.406 
8,807,338 
1,837,661 
7,517.173 

12,274.766 
l,576.m2 
517,624 
4,974,504 
1,116.200 
74, 115 


31,214,605 
28,771,023 
32,278.106 
21,095,019 
4.489,880 
19.883^500 

169.536,749 
25,310,331 

156,377.821 
6,023,962 
25,911.496 
40,825,200 
49,856^290 
26,421,120 
60.255,888 
3.415,838 
45.9751,376 
27,035,975 
8.1891500 
30.020,190 
19.435.715 
65^681,841 
36. 605.601 
80.291.888 

155^580.673 
60.464,a» 
95,961,318 

107, 881^  422 

40.93^498 

7)4S0^WI 

64.4a;9 
21,141, 


«31, 214.605 
34,5^297 
4S.989L8n 
36,916.283 
».8n.7)f 
33.801,960 

228,874.01 

4^m.9U 

aeimaoo 

76L2V^tM 

100^1911415 
12|MS13 


290. 505b  CI4      1,619.199.428    l,74|,9«tlV 


Average  rods  per  acre,  6.46.   Average  cost  per  acre,  #1.08. 
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Coat  of  repairs. — ^The  annnal  cost  of  repairs  of  fences  varies  with . 
the  cost  of  material  of  which  they  are  constracted,  and  the  durability 
of  that  material.  It  is  comparatively  low  in  the  New  England  States^ 
on  account  of  the  large  proportion  of  stone-wall  in  that  section;  and 
low  in  the  South  because  of  the  abundance  and  cheapness  of  materiaL 
It  is  undoubtedly  too  low  in  that  section,  few  of  the  reports  recognizing 
any  value  whatever  in  the  wood  used  for  rail-splitting.  The  cost  is 
relatively  high  in  the  older  States,  where  timber  is  becoming  scarce, 
and  in  the  prairie  States,  which  are  nearly  destitute  of  home  supplies. 
In  the  Rocky  Mountain  section  the  cost  is  increased  in  consequence  of 
the  perishable  nature  of  the  material  employed,  much  of  it  being 
brush  or  poles  of  soft  woods.  The  true  average,  as  nearly  as  possible, 
of  the  figures  received  from  the  several  counties  reporting  in  each  State, 
have  been  taken  as  a  basis  of  the  calculation,  and  the  resulting  total 
cost  of  repairs  for  all  the  States,  (not  including  Territories,)  is  $93,- 
963,187— a  total  which  may  bo  accepted  at  a  low  estimate.  A  proper 
allowance  for  low  estimates  in  the  Southern  and  some  of  the  Western 
States,  would  make  it  fully  equal  to  the  annual  interest  on  the  cost 


Stat«0. 


8 

S 


Maine 

New  Hampshire 

Vermont 

Maaaaohoaetts  ., 
lUiode  Island... 

Conneoticat 

IJewTork 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North  Carolina. . 
South  Carolina. . 

Georria 

moriaa 

Alabama 

MiBsisaippi 

Louisiana....... 

Texas 

\  rlrftnuftii  ... 

Tduesaee 

Wedt  Virginia.. 


$3  06 
360 
400 

4  50 

5  75 
750 
7  06 
9  80 

6  33 

7  50 
7  80 
3  51 

3  40 

4  00 
4  00 

3  80 

4  65 

5  26 

6  51 
850 
5  93 
5  00 
450 


$955,166 
1,093,298 
1,291,124 

949,275 

258,168 
1,491,262 
11,969,294 
S,  480, 411 
9,883,078 

451.707 
2,(»1,096 
1,433,964 
1, 695^  113 
1,056,844 
2, 410, 235 

129,801 
2,137,853 
1,432,093 

532,684 
2, 551, 712 
1. 150. 594 
.3,284,092 
1,647,352 


States. 


Kentucky  ....^. 

Ohio .'.. 

Michigan 

Tyid^l^T^f^ 

niinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Xobraska 

California 

Oregon 

Nevada 


Total  cost  of  annnal  re- 
pairs  

Interest  on  the  original 
cost  at  6  per  cent 


Grand  total,  exclusive  of 
rebuilding  of  fenc^. . . 


I 


$5  15 
525 

4  00 

5  40 
9  50 
455 

5  10 
980 
490 

6  75 
850 

8  50 
750 

9  00 


H  035, 031 

8,167,985 

2,418,573 

5,181^912 

10,201,140 

2,103.851 

378,966 

3,094,068 

3, 157, 663 

453,945 

175,993 

1,797,039 

376, 747 

26.681 


93,963,167 
104,853,995 


196,806,183 


This  exhibit  makes  the  cost  of  fences  nearly  equal  to  the  total 
amount  of  the  national  debt  on  which  interest  is  paid,  and  about  the 
same  as  the  estimated  value  of  all  the  farm  animals  in  the  United 
States.  For  every  dollar  invested  in  live  stock,  another  dollar  is 
required  for  the  construction  of  defenses  to  resist  their  attacks  on  farm 
production.  Experiment  has  proved  that  at  least  half  tliis  expense  is 
unnecessary.  Wherever  it  has  been  tried,  wherever  farm-animaJs  are 
restrained,  and  their  owners  are  placed  under  (fence)  bonds  for  the  good 
behavior  of  their  restless  dependents,  the  system  is  regarded  with 
general  and  growing  satisfaction,  capital  is  released  from  unprofitable 
investment  and  made  available  for  farm  improvement,  soiling  is  en- 
couraged, the  manurial  resources  of  stock  husbanded,  and  the  way 
prepared  for  larger  production  and  higher  profit.  Even  where  a  herd 
law  of  some  sort  has  not  been  enacted,  the  tendency  is  strong,  as  many 
correspondents  assert,  toward  the  reduction  of  the  amount  of  fcnclug; 
as  repairs  are  needed,  division  fences  are  taken  down  and  the  material 
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• 
used  to  keep  outside  fences  in  repair;  fields  arc  almost  everywluxe 
becoming  larger;  in  the  yonnger  States,  a  single  field  often  smsw^s 
all  requirements,  and  sometimes  a  single  inclosure  embraces  within 
its  bounds  many  farms.  The  entire  town  of  Greeley,  in  OoloradOt 
with  its  suburbs  for  gardens  and  small  market  farms,  is  sorrounded 
with  a  single  fence,  the  cattle  being  excluded  and  kept  outside  upon 
the  illimitable  plains.  It  is  possible  to  dispense  with  fencing  to  the 
value  of  one  thousand  million  dollars,  and  the  advantages  of  the  chaage 
would  greatly  overbalance  the  inconvenience  of  it  Let  the  &rmets 
discuss  the  subject  in  the  light  of  actual  experiment,  rather  than  under 
the  influence  of  ancient  prejudice,  and  their  views  will  soon  coindde 
with  their  true  interests. 
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DONATIONS  TO  MUSEUM. 


Xuiue. 


Kcaiilcnce. 


Artiolc. 


v.!.nn«.,  T.(J ; 

Vk.iiiKHt,  Jobu 

^  i!<in'\vj«,  j.y I 

\  j.»lriw>D.  II. Ct  . ., 

V  lui&cll,  Thomas ] 

V  tiiiy  ilcilical  Mn&t luii  , 

Mi->tin,  E.  P 

iakcr  a:  Ilcnch ' 

tir-felil.  A ' 

''Ai<H,  B.  IC,  &  Son 

'(M  nier,  C  j 

loiu'Ui,  Daniel ' 

.rtwcr,  Captain I 

ao\\n.  JarnoB  0 | 

iriunmell,  J.  11 . . 


Wuhhiuston,  D.C- 

Brooklyn,  L.  I 

Manassas,  Va 

Gray  town,  To.x 

AVaihington,  D.  C  . 
do 


)nnnt,A.K.It | 

inrpfe,  E.  I* 

button,  Hon.  A.  A ' 


Bnston,  IMasa 

Eshcol.Pa 

W'asliinpton,  1).  (' 

Xow  York  City,  N.  Y  . 

Vcvny,  Ind 

Saint  Thomas,  Xev  . . . 

Wasblnsftou,  t).  C 

Barnwell,  S.C 

Washiugton,  D.  C 


:nttorfieM,  O-  K 

aiuon,  Hon.  II 

hapmaij,  George  T. . . 

l:uk,A.F 

0:1  tos.  Lanninpj 

(ftk,  Thomas K 

)t: in,  William  S 

).  itz,  w.n 

><  i;»irro,  Taylor 

)  pwmvard,  ^Amos 

:nj.%l[ 

"iiHik-y,  S.  M 


Clarkfivlllo,  Tcr 

New  London,  N.  H , 

.Secretary  Santo  Domingo 
Commimion. 

Wilmington,  Vt 

Yeddo,  Japan , 

Xew  York  City 

Xewton,  N.  O 

Now  Zealand 

Victoria,  Tex , 

HomcllsvillP,  N.  Y 

Kingston,  Tenn 

New  Orleans,  La 

Wilmington,  I>el 

BasK  Switzerland 

,111 


Iiiiiin.fr.  J I 

I  r<uiit  b,  William 

n^TKh,L.L ; 

;iob,  Williiim  M 

iinleuer,  William } 

;.-'ty,A ' 

lover.  Towiit  lul 

iMMriili,  WiUiam ' 

I i.tu,  William  >»' j 

f.illJ.<' ! 

'..rtt.Cli.End ' 

*  AtOU.   J.  C I 

;  ii'iaiil,  (' ' 

;«ili-l»ro4lt.  L f 

I»'huii4,  Willi. iHi 

r:-.*iiH'.  UW 

"Inn.  Tlioni.is  W, .. 

orii   Dr..  G.  Jl 

Kttiiii.-.-^.  J.  M 

nii.TK  .M>Govcrnmpti1 . 

i.:.iT.-H.  Dr.,S.K..-. 

♦.v.  il,  Dr.  J.(;    ..   . 


Toronto,  Canada . . 
Edd3'vllle,  Iowa. . . 


Hawaiian  Islands 

Washington,  D.  C 

do 

Paxton.lll 

Troy.K  Y 

Argentine  KrpnhVu* 

I*n)v.  do  I'ara,  Brazil 

Lavaca,  Tex 

Norlhlield  Farra^,  Mas.^. 

Austin,  'J'ex 

Waphlnjrton,  1>.  C 

l'hiladeli)hin,  Pa 

lV>st/m,  5l:wa 

IMiiladflphia,  J*a 

Yo.«iemil .?  Valley,  Cal 


}  u-i'U.W  A     .     ..    . 

•1::    nil.   ll.-..i\ 

.  1  ,.:».J.  1;.  ■     

;   I.'   isiiv,  W.  G     

:  .  .J  .   1-".  A  . 

l]\Ur-J,    W    

.K<'.  1*1'  .  '<»:>     

.w:-.  iM\i:       

..'•1  l.ciH.  .».  I 

m:...m..I.  D 

.lU -tr.  I'rol'.J.  W.... 

.iiUlo,  W.  H.  C 


Coatopu.  Al.'i 

United  Statv."*  eon.siil,  »^in- 
papore.  India. 

Giimn.  (Ja 

,  Wa.-liiJi;:lo-.i.  D.C 

I  Brook  liavt  11.  Mi."*.^ 

I  S:m  Antonio,  'l^x 

Albcniai  le,  N.  < ' 

,  Swj'dcn 

'  .Ta«  k.son  County,  low  :i 

,  Comnmnder  United  Stiitf."* 
1      Ateamer  Kewu-a. 

1  Ligonier.  Ind 

I  Exeter,  X.  II 

I  University  ot"  A  ir^inia 


Hi::-.  Mr«.  I'. 
.11. .F.  \V.... 

■..  K.iIm  It.... 
..  .\l.  X..     . 


E.  .r.    Brli.'.e.  I^ritiwU  Honduras. 

,  ^^ashvilUs  Tenn 

j  Montieello,  Iowa 

riiiladelphia,  P.i 

< 'iueinnati,  Ohio 


Silk-moth,  AUacM  cecropia. 

Silk-worm  epgs,  Ji,  morL 

Specimens  of  wool. 

Snakes  and  auta. 

Condaran.^o  wood. 

PUotograpu  of  a  corn-eob.  n-srmbliii;j  a  liumau 

banu.    Insect,  Ihjnastcs  tityua. 
Alcoholic  insects. 
Apples  for  modeling. 
Three  varieties  of  com. 
Samples  of  potatoes. 

T.«eaves  injured liy  gall  insocta.    Galls  on  biur-on k. 
Two  varieties  of'^tlriod  raisins  from  Nevada. 
f>>rn  raiUot  from  Sencgambia. 
Turaol  maki,  moina,  and  common  prolific  cotton.'*. 
Sacks  of  Indian  manufacture  from  Bogota,  South 

America. 
Insects  and  specimens  of  natni'al  history. 
Specimen  of  excel.sior  oats. 
Specimens  of  crude  and  refined  wax,  coffee,  cocua, 

sugar-cane.  Sue.. 
Siunples  of  maple-sugar. 

.Tapaneso  papers,  silks,  silk-worm  egg.^,  sced.'<,  A.e. 
Beet  sugar;  made  i a  Loudon. 
Tumol  makl  cotton. 
Wheat  and  oat3. 
Wild  hemp.  (?) 
Crystalizod  maple-sugar. 
Insects. 

^fachine-clcancd  ramie. 
Sisal  hemp. 

Silk-woven  sashes,  badges,  jli. 
Grain  from  burned  elovaUir,  tVoiii  ('lii«ai;u,  Dt  , 

hazel-nut,  and  curious  growth  of  a  bwtctpolatv 

Tine. 
Twenty  8X)ecimen3  of  grain,  seeds,  &c. 
Large  corn,  two  samples. 
Bees- wax. 
Specimens  of  sepfLs. 
Siiecimens  of  nuts,  seeds,  i.c. 
Iusect.«». 

Foreign  game-birds,  sixteen  spe<timei!s<. 
Sorghum-sugar,  two  8pt»cimen»». 
Specimens  of  raanzenita  and  cocoa  M(;od  from 

California  an<l  West  Iniiies. 
Alpaca-wool. 
(ruarana-pastA 

Texas  cocoons, (I?,  i^wri,)  arrow-heads ;  hoi  ned  fro;:. 
Specimens  of  pop-eom. 
( Ndlections  of  inscct.n. 
Large  a.spara2ns. 

I inti* Cochin,  Brahma,  and  other  fowl.-*. 
Mammoth  potato. 
( 'oUection  of  Iw'etles. 

In.Heet  frxnl  of  Indians  fn)m  Mono  Lake,  Cal. 
Samples  of  paper,  &c.,  from  Japan. 
Samples  of  cotton. 
A  variety  of  paper  made  from  the  bark  of  a  Iixh-. 

Eir>-ptifin  .inil  otiier  cottons.  ' 

liiveh  bark  from  Maiii(>. 

IJrar-grnss  and  other  li hern .  apple.s;  Indian  relics. 

Cocoons  of  on  iebneimaon  tiy. 

Egyptian  cotton. 

White-beet  sngarmadeatSt^K^kholm,  Sweden,  1870. 

Specimens  of  liber. 

Spocinu  ns  of  cotton,  New  Z<'aland  llax.  coffee. 

Egypti:u»-wlir;'(. 

Jiarge  collection  ol'iorn. 

Specimens  of  rosinpAc 

Spring- wheat  srown  liy  ilr.  Hill,  on  Bjj^  Thomp- 
son, Colonulo. 

Spvrimens  of  insects  npf  ih  m,  .Vrc,  in  alcohol. 

American-iirowu  opium. 

LocuKtH,  (Cieadai*.) 

Lace  bark  from  Jamaica. 

Poans,  Mrs.  Jackson,  (.secdlini;  ii.-.u  S«»Uel»,  and 
Dnch«"'«."*e  D'Anuonlcnie. 


3:5  A 
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Name. 


<)mle6lu\s<,  Charles  L. 

Palmer,  Dr.  E 

I  'ula^etto , 

I'arry,  Dr.  C.  C 


Patterson,  J.  M 

Uivcd.  W.  II 

Kobesou,  Secrctaiy . . 

Kodfrers,  G.  A 

Kose nJiammcr ,  M 

Sclxliecker,  P.  F 

Scocrgins,  S.  It 

JSelis,  Milus 


Shields 

Shumacher.  P 

Smith,  Jr..  Jos 

SmithsonJAu  Institatiuc 


Speltman,  W 

•Spragne,  Amoaa . 


Steele,  K 

Stewart,  C.  IJ. 

Taylor,  A.  S... 


Turuer,  David  C 

Tbomao,  Cyrus 

Ulke,  Henry 

United  States  Consul . 


United  Slaies  consul. . 

Do 

Unknown 

Do 

Do 

Do 

Do 

Do 

Do , 

Do 

Victor.ll.  C 

Walker,  J.  M 

Ware,  Annie  I , 

Welah,Pro£A-S 

Wolter , 


Besidonce. 


Baltinioi-o,  Md , 

Waahinctou,  D.  C 

Prince  George  County,  Md 
Washington,  D.  C 


Alameda  County,  Cal. 

Washington,  D.  C 

do 

Iiondou,  Pa 

llattlcsuake,  Cal 

Baltimore,  Md 

do 

Saint  Louis,  Mo 


Santo  Domingo 

Washington,  D.  C . . 

Kuterprise,  Miss . . . 
Prov^onoo,  R.  I — 

Yreka,  Cal 

Montgomery,  Tex. . 
Santa  Barbara,  Col . 


AVashinglou,  D.  C. . 

De  Soto,  111 

Washington,  D.C.. 
,  China 


Malta 

Ycdo,  Japan | . 


Albauy,N.  Y 

Dev^'sBluii'Ark' 


San  Vraucisco,  Cal . . 

Talbot,  Vft X. 

Washington,  D.  C  .  - . 

Ames,  Iowa 

Washington,  D.C... 


Article. 


l?1ve  samples  ol' beet-sugar,  from  Stotl  lud. 

Indian  food,  &c.,  two  lots. 

Club  gourd  ft*om  Mount  2Etua. 

Specimens  of  fibers, truits>  gmiu,  toba*. !.-»».  A.: ..  f   . 

Santo  Domingo. 
Sample  of  French  merino  v.  ool. 
Houaan  egg,  (weight  41  ounce?*.) 
Specimens  of  cotton  from  Tahiti. 
Ivodfjers's  white  winter- wheat. 
Califomia  blue-jay,  and  wool  of  ca-^ihia'  u«  ,-_t 
Specimen  of  asbestos  from  Mar>iand. 
Singular  ti.^h,  live  feet  long,  from  Pntoma*-  L;  • 
Nine  samples  of  cotton  taken    from   iux._ 

bales.  Saint  Louis  fair. 
Specimens  of  insects, 
liber  of  Fourcroya  cub'im'.. 
Prolific  corn. 
Books  eaten  by  white  aut.^;  si.'.M.iiut:ii«  of  ir..  _ 

&c. 
Tnmel  mak!  cotton. 
Samples  of  Put ItT  cot Lt»u  juJ  m.::'.iifactai-.' !■ 

tho  same. 
Wheat. 

Fiber  of  cottou-stalk.^;  ramiu  and  oki-a  fil«r. 
Specimens  of  Orthoptera.  (grasshoppers. > 
Eggs  of  gold,  silver,  and  English  pLi-asaut ;  cLi  1- 

of  silver  pheasant,  and  adult   *  ^-jldcn  f »htaAA:i' . 
Large  specimens  of  fungt. 
Collections  of  insects. 
Specimens  of  insects. 
Chinese   mulberry  and  oak  fcediii;;  sdk-vonc« 

and  specimens  of  silk,  cotton,  grains,  aeeds^^. 

Province  of  Manchuria,  Cnina. 
K8parto  gi-ass. 

B'ruit  of  seedless  persimmon. 
Beet-sugar  samples. 
Insect,  (Tropcta  luna.) 
Apples  and  vegetables. 
Asbestos. 

Sponge-cucnmber  fiber. 
Collection  of  insects,  &.v. 
English  b%et  sugar. 
Insects  from  Panama. 
Fyi  Island  cotton  and  Tu(>i>a. 
Specimen  of  Gloria  Mundi  appit-. 
Vegetable  wool. 
Specimens  of  fruit  to  model. 
Molo  crickets  ttom  China. 
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A. 

Pago. 

Abortion  of  cows 34 

iniYanco...  230 

Aprinnltnral  inTestigation.  resiilta  of 234 

patenta,  onmucrof,  In  1871 218 

productsof  lb71 10 

resonrccs  and  climato  of  Nebraska 376 

Society,  State  of  Wisconsin 406 

topography  aud  resources  of  Montana  Territory 431 

Apricnltnro,  curreut  facts  in 228 

Indian  Departmi^ntof 234 

in  thoSoutucru  States 3 

projfressof,  in  Wisconsin 405 

iclatiou  of,  to  ci'Dtennial  of  American  indopendenco 388 

relations  ut',  to  other  industries ^0 

twelve  lectures  on 434 

Aiken,  B.  W.,  ou  savioj;,  manufacturing,  and  applying  manures 404 

Alabama,  Indust rial  education  in 306 

Alfalfa  in  Southern  CalUbrnia 235 

Alkali  lands 270 

Alsiko  clover,  experiment  with 253 

American  Botanistand  Florist,  the 410 

Dair^-mcn's  Association,  Seventh  Ajinnid  Ileport  of ■      414 

Institute  of  the  city  of  New  York 392 

manures,  aud  Fanners' and  Planters'  Guide 423 

roaiKjrs  in  Hungary 236 

Aunlyses  of  corouicrcial  manures ^ ^4 

cundurango '. ^8 

fertilizers > 22S 

Indian  bread,  ortuckahoo -'^ 

w>ils 100 

Anaiialfl,  condition  of  farm 31 

domestic,  detettinp  and  curing  diseases  in 3®^ 

iniprovciuent  Iff,  by  breeding 390 

Apple  cuUuui  in  Massachusetts 360 

orcharils,  I  oca  tion  of .' 37;J 

Apples,  boHt  varit^tiesof,  for  market 347,348 

varieties  recommended 373,377 

Applcton,  D.  T.,  how  he  inn^irovod  his  farm 364 

Arkaiifuin,  indiiHtrial  education  in '^06 

Army  worm,  how  to  prevt-iit  the  ravages  of , 376 

Ashes  from  wockI,  valuo  of 22rt 

vahioof  unloarhod  nnd  leaolied  compared '^"'^ 

AiT^tln,  troveiTior  of  Minnt"Ota.  on  the  evils  of  devotion  to  a  single  pursuit  in  fanning 407 


Rirley,  yield  of •. 13j* 

Hoaii  weevil 37S 

}Uof  stock,  improvcracijt  uf  Kn;:lish *SiO 

15*  •  -kiMi>inp,  the  coiidil  ions  of  success  in 401 

Ji;'<"»4,  artificial  Kwnrmin:;  of 'i^ 

trratnunt  of '. :t8M 

Jicct,  Amf'ri(  an  Im j»rovod  Impcrinl :>^-* 

pugar,  the  importance  of,  to  the  United  States •'-'9'i 

IVrtlfs 72,70 

r.irds  of  Now  Ilnmpshire,  bcnetit  of,  to  the  fanner 'W* 

i;luckb<.'rry  cultun' 39t< 

In  Ohio  and  Indimia 2311 

Krown,  nyland  T..  rhcmist.  n»pnrt  of J*' 

Sirnon,  vi«*ws  nt.  pp'M  lit  d  t>>  tlv  M.tiiu*  linnrd  of  Aiiricnltnro    SM 

Hnttpr.  fn-i  ,'htpd  to  Calitornia  itom  Nil)raHU.i  ^578 

I'.tittf-r  m.'ikiuii  in  lart«>iios ^'^ 

C. 

i    .Vbrir'^bn'r,  Harlequin,  <.^/mW., ".I  A  ;>'/•; /jj  •/•/".) ■''J 

I    ...'t'.«".\  tli»>  kind  of  s<iiMor ;  b«  .Hi  \-.>ii»»ti<    <»f •*•>«• 

«' ..uornlft,  alfalfa  in  ;  wheat  in ~-^'» 

jn«lii  atrial  e<lucat;')n  in    ••;'• 

^■iruiiio  tmdo  in '-^  ' 

^wi^s  <'a;r\Tncn  in 23! 

«•  .li  il  .:.'ross  Iho  pjnlii^ *-*7^ 

L'i.tirpill.irs  *    •■  '"j* 

t.atth',  bn«'vl^  most  jiront..1>h>  in  Now  Hampshin* •••.•••  ^ • 
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Cat  tic,  ilihoasos  of 

1  rarmit,  Bjfltom  of,  m  the  United  States 

transportation,  in  the  United  States • 4 

wintering  of * 

Cellars,  destroying  mold  in 

Onsofl  of  lt<70 ♦ 

Centennial  of  American  independence ;  its  relations  to  apiculture 

Chaimins,  Dr.  W.  T..  ft^e  distribution  of  Krape-vlnes  by <  - 

Chemical  analyses,  publication  of. v 

division 

Chemist,  report  of  the 

(.•liecsc, factories  incro.wing  in  WiiHousin 

skimmed-milk * 

Chiccory,  uses  of,  varieties  of 

Chinch-beetle,  {Jlicropug  leticoptenm) 

Cinchona  plantH , r 

Clover,  experiment  with  Alsiko z 

vrlien  to  i)low  in  for  mauuro 

Colorado  Agricultural  Society,  tligOHt  of  re])ort  for  lb"70  and  1K71 •  * 

as  a  growing  country ♦ 

fair-grounds  of 1 «• 

minus,  productiveness  of * 

tree-cultui-e  in 4 

yield  of  grains  and  vegetables  in ♦  " 

Colts,  breaking -r.- 

Commissioner  of  Agriculture,  roiwrt  of 

Commissioners  for  the  Centennial t** 

Compost^  concentrated  manures  in '^^ 

nitrogenizeil  marl  in -• 

of  muck  and  shell-lime -V< 

Condition  of  farm-animals -i 

Coimecticnt,  industrial  education  in '•'• 

Com,  as  a  forage  crop,  comparative  pi-oductiveness  of -fl' 

comparison  of  varieties  of -♦•' 

cost  of  raising •. *V» 

tfxperiment^i  in  raising  in  Foiinsylvauia -  • 

method  of  i>reparing  seod  for  planting,  and  of  planting •" 

shrinkage  of -<l 

stimnlatmg  the  growth  of,  without  sufficient  nutrition *  *' 

superphosphate  and  ashes  on .' "-i?* 

time  of  saving  seod  of -<l 

variation  In  the  yearly  averages  of -*> 

( '..tton,  application  of  nitro.plioNjdiates  to -* ' 

comparison  of  fertilizers  fur -*- 

cost  of  raising i'.4 

economy  in  application  of  fertilizers  to '-^- 

eft'ect8  of  fertilizers  in  hajtcuing  maturity  of -SJ 

Egyptian .  1^. 

home<mado  fcrtilizci-s  tbr *" 

•Sea  Island  on  upland  soil 

( \»\\ >,  care  of,  economy  in  the  size  of 

care  in  selecting  by  dairymen >' 

danger  of  milking  too  Jong •"' 

feeding  and  stabling  of 

influcuoe  of  tlic  nwuity  of  th(.'ir  food  ui»ou  the  milk  of •■ 

preventive  of  niilk-fcvcr  in *" 

Cranberrj'-culture 

in  "NVi.^cousiii "^ 

< 'rop  estimates  of  l'r7l 

of  the  soveial  rttat<'s — yiild  jkt  aon\  total  ucrLa^*.*,  ;i\  w.uj^y  jiriet-  and  > alue  ....  > • 

i-otntion,  iu*;tlH>d  of,  on  prairie  soil '.'. »* 

Oops,  advantage  of  knowing  how  to  ai'll 

of  1W71 

how  to  i*cplace  conHtitncnt  elements  of 

rotation  of,  in  South  Carolina ¥-i 

substances  in  tlio  8oil  contrilniting  to  tlio  jii'o^\tli  of 

the  moi»t  important  to  cultiv.U o  in  the  Southern  StaU-s 

<'iiUivntorH  pat^'otcd  in  1871 

<*tindnraii::o.  fiii.ilysi^  ctf 

<infiili(».  N  ,t  tiitif  to  dr-troy ...  


I»iiiiyc«»v\  rf,  Hii,i:::<!^tioii.s  lor  uiuiiagintj: - 

hu.-»baiidry *. 

importance  of  iiuivased  interest  in 

impure  water  for 

I )air5'ing,  rncouraiiements  to  in  Nebraska 

in  Virginia '.' 

IMIry,  maniisroment  of  the 

Dairymen.  Swiss,  in  Califoniia 

Dairymen's  Association,  North  western,  sixth  annual  report  of. . 

iJairy,  statlstirs  of  the 

Uaiay,  white,  eradicuted  by  pasturing  sheep 

Dff'P  plowin<7.  a<lvanta2<''<"of 

l>i-lawaT r».  IViiit-'j^roNvin'^  in 
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1  h  l.awart?,  indiiAtriiil  (MlncAtion  in :iO»» 

)  Jim-Kt.  of  stato  roportj* :u7 

J  >i*':nej«,  funcoifl,  of  the  jjcach-trco 1 !'.» 

inilUoAT,  of  tbo  lilac 1-jl 

of  cattltt - :u 

horsofl ■ :j  1 

tlio  i)car llc^ 

sheep 3^ 

Bwixio Ill 

I)o<lge,  J.  R.,  editor,  report  of VXi 

on  wool  and  mutton  production  in  the  United  States 300, 3!U 

statistician,  report  ot i:i 

Poprs,  estimated  number  of,  m  Missouri 374 

cost  of  kccpinjr 374 

mad.  number  of  deaths  from  their  bite  in  Missouri 374 

ahoep  killed  by :r74 

DTninajje,  benefits  of 434 

J>tiiining '    417 

trith  tilos,  best  mo<lo  of ZKJC 

tho  profits  of 252,383 

Dronelit,  manurinf^,  a  ine^ins  of  resisting 2,7i 

Dronghtfl,  best  means  of  prevontinp  ii^urions  efiiocts  of 38 1 

DnrtVo,  Dr.  Nathan,  on  inerrasini;  tho  products  of  tho  soil 3ii  J 

E. 

Earth-closet  system 4C5 

Editor,  report  of liilj 

Kdnration,  industrial,  in  tho  United  States 30t» 

of  woman 33(» 

tho  industrial,  required  for  womim -• 344 

Ejrrptian  cotton ^ 141 

i:l\v'ood,Dr.  II.,  on  selecting  the  best  horses  for  breeding 400 

KntoiDOlo«ncal  division  and  the  museum G9 

llntonaoloj^ist  and  curator  of  the  museum,  report  of  Uie f*^ 

Epizootic  apthce,  (foot  and  montli  disease) 34 

loases  by,  in  England Qi«^ 

Exhibition,  a  remunorativo ii3S 

IlTpcriraents  in  feeding  hogs  at  the  Maine  AgridUtund  College 24J» 

in  Iowa 24!» 

in  raising  com  in  rennsylvania y3;i 

i-ecentfarm tJ3c} 

f           with  stimulating  fertilizers  without  sufficient  nutrition S40 

superphosphate  and  ashes  on  com ii39 

Kxperiment  with  Ab«ike  clover Vj;*:* 

J:xpo8ition,  Universal,  at  Paris,  in  1867;  tho  American  share  in iilH; 

Kucalyptus.  unable  to  rdfliHt  frosts ti3:{ 

i:iiro|»can  grap<'-vinf.  mildew  on ll«i 

F. 

P.irtories  for  bnttcr-making   , IT** 

I  .imine  in  Persia 4f,o 

1  .imines,  diversifie*l  indu8tri«>A  insure  a^^ainst 1 40J 

liabilities  of  a  people  exclusively  agricultural  to 4. wj 

r.trm  and  garden  ve^otablos,  the  imjiortauco  of  growing  for  homo  use  and  fur  market :>r>4 

animaN.  condition  of '. 31 

d i.stribution  of,  in  proijortiou  to  i>opulatiou,  in  1860  and  1«7U f>l 

in  Florida 1  Uii 

the  number  of  horses,  mulcH,  and  asses,  A:e.,  to  100  wrt-s  of  improved  lantl 

inlS'.e ZA 

tho  number  of  Imum-h  :nid  iioat-cattlo  returned  an  "  nut  on  fiinu.s  "  in  tho  census 

of  lelO 5r» 

area 4.'i 

«»xperimonts,  ivcent 23S 

implements  and  machinery,  Aaluo  of,  to  oaoli  sirro  of  inipro%M  d  land  in  I." 00,  ItOO,  ;md  It^'O  A'* 

points  to  boeonsiderud  in'bbyiu;' » 41C,  4*J0 

j>r<Hlnri».  avera«:«»  yield  of,  in  (%)lora<lo 4<K» 

in  Wi>oou'iiu,  vnluv  of,  in  Is'iO 40(i 

iuark«t  prices  of,  for  1*^1 : .'•■v 

jiioporliou  of,  to  each  100  liiliabitsnitK,  in  l^Tt!)  and  1 -<;<.» :.i 

to  eai'h  acvt'  oi'  impr«»\ i  d  laud  in  U.VI  ;mi"1  l-O!' '^^ 

value  of,  fiir  each  urn*  of  farm-lniid *-» 

wasteful  uiana.zcin»>ut  of ^ -j: I 

1     mis.  .loreH  of  improved  and  uniTniiix»vo*l  laml.s  in i' 

nnn)l)er  and  averu^o  hizoot,  in  1"U0  and  J^'jO .»'» 

valuo  of,  and  of  farm  implenitnts -iT 

I   .rTiu  r«*,  nilvanlairts  of  iute;:rity  an«l  wisdom  in  in;irK»'tJn'.^  to 3:»i 

and  mannfaf  tur<rs,  lojitnalityof  inttn-*l  lK•l•.^^^.n 4.".7 

honic.  requisii»v<  lo  a  well-ivirulated -•!•• 

hniiortann-  of  l>etter  tsluratiou  anion*; -J*'* 

lili'  not  nece.HMorily  a  dnidt:rry ••'**' 

iiofolHK>k.  for  futts  and  obstun'ations •'•"'» 

).r(»tlted  by  industries  which  brini;  a  market  near H-- 

tuiK-e  liint-«  t"».  bv  Homce  (in'eh-y , -J-.'l 

■  •  'i'\t\'*  .1  j»niir-.«.iou.  t>v  !jo\*  <  liarleM  I^orinu  mad*-  it  piiy 41 1 
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^rmin  <;  communities  depend  on  diversified  iAdostries  for  permAnent  proKpi^rlty 4  "T 

i'^ecdlDg  stoclc • • •-'£• 

Kortili7iers,  analyses  of , ^ 

annual  cost  of,  in  New  England >i 

commercial,  needed  on  lands  enriched  by  animal  manures ^'' 

economy  in  application  of,  to  cotton .n. 

cffoctol  stimulating, In  maturing  cotton -t 

for  cotton,  comparison  of 

home-made -** 

formula  for  compoonding >» 

southern  trade  in *: 

Pcrtilizing  elements,  removal  of,  by  drainage ^ 

Finances  of  the  Department n 

Fireside  science ; i* 

Fivo  thousand  a  year i"' 

Flax^ropof  Wisconsin  for  1870 ♦* 

Now  Zealand,  (Phormium  tenax) 

Florida,  a  few  facta  from 

area  of '  - 

chaufres  in  the  production  and  in  the  valno  of  ihrms  of ^^' 

characteristics  of  the  soil  df i*- 

farm-animals  in 1** 

improvements  to  facilitate  transportation  in ]<^ 

industrial  education  in - 

increase  of  population  in '. i-' 

miscellaneous  products  in '"' 

prices  of  land  in I6i 

production  of  sugar  and  molasses  from  cane  in ^^ 

the  lumber  business  in !»• 

FloridaKeys,  variety  of  the  agricultural  products  of i-» 

Forest-cultoro -li' 

Forest-trees,  inHqenceof  on  raln-fiUl ^'•* 

Forests,  removal  of *^ 

■J«Ynit,  it)tting  of SS3 

cnltnro  in  Michigan 3ft 

statistics  of,  InOtiio 3* 

growiug  in  the  Southern  States  for  market ^^ 

Fruits,  variety  of  inNebroska , 3^ 

J«'nngoid  diseases  of  plants,  report  on ii«' 

Garden,  a  sim^e  flower 4U 

(lAorgiA,  fruit-growing  in ir4J 

industrial  education  in W* 

O inger,  practicability  of  growing  in  the  Southern  States i « ' 

«flover,  Townend,  entomologist  and  curator  of  the  museum,  report  of • ' 

iJould,J.  S.,  on  grasses  and  their  value 

itrapo-cnUure >. 

climate  and  soil  of  South  Carolina  adapted  to •$»*' 

in  Missouri ^-' 

(irapes  and  wine  in  Iowa,  Michigan,  and  Ohio -■' 

preservation  of,  reduction  in  prices  of -"- 

varieties  recommended "^ 

Orape-vine,  leaf-gall  loose '' 

hopper,  (£rythronura  [TBtHg<mia]  viHt) 

vines, distribution  of  cuttingsof. i  - 

Grfws  for  hay,  the  proper  time  for  cutting i 

needs,  proper  mixture  of  for  seeding 

time  for  nutting 

top-drossing  recommended  for 

<i'ra«!shopper8 ' 

Trrdoley,  b.,  hints  on  farming ''' 

iTiopnlVonRcs,  hrntingby  hot  water ■ 

tlrogory,  .J.J,  IT.,  on  the  oulture  of  roots  and  vegetables 

H. 

nngood,  .T.,  on  thfi  necessity  of  a  greater  Tarioty  of  agricultural  industries  in  South  Can>!in.»  * 

iland-bookof  husbandry t^ 

Harrows  patented  In  1871 *.: 

Harvesters  patented  in  IbTl 

Hny  andgra.s'*,  the  most  important  crop  in  New  Hampshire - 

annual  product  of,  in  the  Uuite<l  States 

cnrinc: 

how  the  annual  crop  of,  in  tho  United  States  may  be  donbltvl -• 

sTstrm  for  sfcurtog  bostrrop  of 

tons  of,  on  ail  aero,  near  Edinburgh,  Scotiand 

Hcd'^os  in  Iowa •--%-' 

tlo.n ^land,  S.,  on  bce-koepinff * <  ♦ 

iro,;3.  advnut.ijieM  of  early  lattemujj 

ooraparativo  advaiitAgA  of  feeding  with  cooked  and  nucookod  juwd } 

prcniinm 

.salo  of  RpTkahiroA ;. 

treatinrntcf  disoaseof,  miscalled  black-tooth ^ 
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Homt- ,  re< I uisi 1 1 a  to  a  well-rej^fidatod  liirmer's 391 

Homes,  plei'^urjl.pivvcnt  fluiiiiratiou :ifCf 

HoDcy,  protlucliou  of.  in  Wibcourtin .|0r. 

IToppier,  grape-vine,  (Erythroiieura  [Tetti<j<mia]  vltis) .- :. 

J'^oiu-ail,  trcutmcut  of , ,;-.-,■ 

Ui'ifefS, condition  of ;{? 

iniportiUice  of  Hclccting  tlio  best  for  broediu^j jim 

trottiuj:.  wlicro  rajbed,  value  of i-Si 

Uorlicul lure,  iliviaiou  of \ .1 

J  r<>\\  .ird,  Sauford,  obituary  uotico  of :  wy ; 

Uani;ary.  American  reapers  in ;i;tii 

Jy il< ■,  J.  K  C.  on  f^lu^cultul•o " -.icn 

I. 

I Uiuoia,  induati  lul  education  in ^jj,, 

timber  lor  naval  puri»OJiea  in .Vj;; 

trt'O-nurscries  in "  .,^ ; 

Illustrated  Annual  Kegister  of  Kui'ul  AHaini  and  Cultivator'M  Aliuiuutc  for  the  jeur  l-*< J. .....  .}£» 

Iiupro\  omeutii  of  land,  protiUj  from ^. . . . .  :fG*.! 

in  Iowa t ,.  :jjY 

Indiana,  blackberries  in juia 

industrial  education  in ^ .*;i  j 


sai 


aalo  of  trees  in . 

•LudiuJi  bread,  or  tuckahoo,  analjvit}  of.  

Department  of  Ajrriculture "*. '  .^34 

Industrial  colleges,  beneflcial  iuHaenco  of o 

tlio  position  of,  toward  women 3J4 

oxpositions,  when  and  where  originated l»^i 

institutions  of  the  United  States,  statisticti  of,  for  1871 ■;;fj 

Linlu.,trii.y,  advantafjesof  a  greater  variety  of,  In  South  Carolina .  l?(j;^ 

diverailiod,  beneiicial  influence  of if jji 

wbich  Import  raw  material  deprera  domestic  labor 4  .v- 

ludnstry,  results  of,  in  Utah ;IC;; 

Tnflaenco  of  the  bluo  color  of  the  sky  in  developing  animal  and  ye^totablo  Mfc ij.jtj 

^iibccts,  new  habits  of,  lass  by  ravages  of »j3Y 

noxious ;j74 

birds  tbo  most  ellective  destroyeni  of I2i 

destruction  of * Oj» 

liiti  eduction  of  the  jute  plant 171 

lo^a,  decroiiso  of  w »>ol-growing  in ] .  *  ;>47 

i^rapes  and  wine  in o:{j 

in 34^ 

improved  breeds  of  ho^s  in ik ;{jv< 

improvements  in  stock  of ij^-, 

increase  of  (ield-cropa  in ;jl7 

industrial  education  in "  Jji  j 

list  of  markotrapx)les  for  Southern :ii7 

Northern ;$  1.; 

plants  for  Ijui^en  in ^vj^^  [^  4. i 

potatoes,  Early  Itose,  in ' .  '  :n ^ 

raspberries  in my 

^^tato  x\grlcnltural  Society,  digest  of  report  of,  for  1870 :{47 

tiee-eulturo  in .  mw 

uurtsciy  in « wjii 

111  V.ition.as  a  vehiclo  for  fertilizers -j(;4 

Camtl  No.  *J,  of  Saint  Louis  colony ^ji^ 

catch- water yuu 

different  modes  of oj;,? 

ditches  in  Colorado liGli 

economy  of ijtjji 

liow  much  required t>U<J 

inColocado \::,i 

in  Franco tni) 

in  India 'jt-r* 

m  Italy :>\: 

in  Si)ain -j^i 

in  our  Territories ^ jrfj 

in  systems  of  dill'ercnt  countries ^'7.» 

J. 

m 

•Jute  plant,  introduction  of  the Ki 

K. 

Kaii.-^as,  industrial  education  iii wvi 

Ki'utueky,  industriid  education  In ;il3 

KJjppart,  J.  XL,  on  daiiy-hoBbandiy :i95 

Ii. 

K.md,  pri.'csof,  in  Florida l«ii 

\aluoof,  ^aded  by  diversity  of  iuduatrie* f.'il 

I  :jw,  TrulcaJior  James,  ou  breeding  stock  ..^ :{']l 

detecting  and  curintf  diseases  in  domestic  animals ;(sG 

improvemeDt  of  AQuaAlsbjtceedlog  and  treatment :rjo 
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Lav.itJM  r.  J.  r.,  mi  .r^riuultural  capuliiliticj*  of  >'ow  Uampsliirc* •.. 

Library  «l'  the  Dtpartiutjut 

Licorice,  how  L-ultivated vr 

t-oii  bfst  lulaptfd  to  the  growth  of •  " 

T.iko,  miJUcw.  tlirjoayoM  of 

J.ivostoik:.  (Hti mated  total  number  and  value,  and  avcrago  prices,  iu  Februaiy, It'-i of  eaob 

l-iud  ill  the  Sfvcnil  Stated  aud  Tcnitories 

Locusts 

Louisiana,  iudustriul  education  iii 

Lousv,  papr-viuo.  haf -pill,  {Viihiphygui viti/olUf) 

fiumber  biiHincss  in  yi'»rida « ». 

Lyman,  .T.  11.,  on  u  Ixlt.  r  m.-irkol  systriii 

M. 

JUaiue  JJoaid  ul  A;:i iLiiUur;',  di;;ci»t  ut  irpoi t  of,  fi»r  irt^i) 

induHtrial  ♦•ducatiou  in ^ 

Mangold,  varieties  of 

^fanual  of  AjrricuUurn  for  tbo  Southern  VnitM  fctatos 

tho  Principles  ami  Prartico  of  Koad-nialun;;>: 4.' 

Manufacturer.^  and  fanners,  mutuality  of  interest  b<*t\veen < 

>lanuf e,  streot-sweepings  worthless  for 

Manures,  commercial,  analyse)^  of ' , 

concentrated  in  eomposi,  injuriouH ■j.i 

improvident  wsiftto  of 

largo  outlays  for l-. 

Mauurinq;  a  means  of  re.HiHtinE:  dronp:ht »j. : 

Maplc-supir,  decrease  of,  iji  Wineon-jiu 4  •. 

Mai-kets,  live-stock •  j 

Marl,  nitrogenizcd,  in  eomp^wt 'j.\; 

Maryland,  fmit-growin  tj  in lit 

industrial  education  in ?r. 

Massachusetts,  adaptation  of,  to  applo-culturo 'ah 

best  vaiietieaof  apples  for yj 

Hoard  of  Agriculture,  digest  of  report  of,  forlSTO 3.V. 

digest  of  report  of,  forlb71 3«-j 

industrial  education  in 31h 

Measures  and  weights  of  tho  States i>je 

"Mt'al ,  preserving,  importation  of  preserved 237,  £;• 

Michigan,  eultui'O  of  sorghum  in 3»*T 

fmit<;ulturo  in :9^ 

industrial  eflncation  in HI* 

manufacture  of  pea^h-baskets  in u>2 
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